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DIGITALIS EFFECTS IN CHRONIC CARDIAC CASES 
WITH REGULAR RHYTHM IN CONTRAST TO 
AURICULAR FIBRILLATION 

lx 1919, in a paper entitled “Digitalis Therapj Satis- 
factory Effects m Cardiac Cases with Regular Rhythm” (Amer 
Jour Med Sci 1919, clvu, 593} I ended with these words, 
“These cases may serve as examples of what we commonly 
observe m cardiac cases with arrh} thmia and justify placing 
much confidence in the effects of digitalis on cardiac patients 
with regular pulses The} certainly justif} a confident use of 
digitalis m such cases e\ en though the pulse rate ma} not be 
rapid E\en when the pulse rate is not changed other striking 
changes are produced and the patient is benefited b} digitalis 
therapj when it is proper!} administered ” 

Mackenzie (chapter on “Chronic Diseases of the Heart” 
Oxford Medicine, Vol n) believes that digitalis has its chief 
effect on heart rate, particularl} when there is arrh} thmia 
“They” (drugs of the digitalis group) sa}s Mackenzie, “seem, 
however, to haxc a \erv restricted action, chiefl} limited to 
the slowing of the heart’s rate m certain abnormal rh}thms of 
the heart This is probabl} due to their action on some part 
of the regulating mechanism of the heart’s rate chiefly if not 
entirel} , through the \ agus Whether these drugs have an} 
action be}ond slowing is doubtful, except it ma} be m their 
effect upon that somewhat mysterious function of the heart 
muscle — tone 
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Digitalis In an inquiry I have conducted for many j cars 
on the action of this drug, m every instance where I got a good 
result from its action on the heart, it was accompanied by a 
diminution of the heart’s rate Apart from these cases 
m which improvement occurred with slowing of the rate, the 
only other condition I have found benefited by digitalis was m 
dropsy, when the digitalis acted as a diuretic 

“The best effect of digitalis is seen m cases of heart failure 
with dilatation of the heart and dropsy Eighty or 90 per cent 
of such cases suffer from auricular fibrillation If we 

scrutinize the published records of cases that have benefited 
by the drug, we find that the great majority of these results 
occur m one condition, auricular fibrillation, or its allied condi- 
tion, auricular flutter Indeed, my experience has been 

that with normal rhythm only occasionally does the digitalis 
slow the heart, and that to a very slight degree” (Oxford Medi- 
cine, Vol II, pp 487 and 488) 

My views evidently differ from those of my fellow editor 
of the Oxford Medicine The views of Sir James Mackenzie, 
as outlined in the above quotations from him, have been con- 
curred in by numerous observers, with the result that there 
is a growing feeling that, unless the pulse is absolutely irregular 
and rapid, little is to be gamed from digitalis therapy My 
own experience is so directly contrary to this that it seems 
worth while to restate the view s already expressed by me m 
the quoted article and to support them with further data 
My own view with regard to digitalis is that digitalis, as a 
rule, has a striking effect on those changes in the patient which 
are brought about by cardiac insufficiency, and this effect 
appears irrespective of whether or not the pulse is irregular 
The following changes are the prominent ones in patients suffer- 
ing from cardiac insufficiency increased heart rate with and 
without arrhythmia, dyspnea, cough, cyanosis, edema, de- 
creased urine output, nausea, vomiting, enlargement of the 
liver, pain Some or all of these are found in individual patients 
Alteration of some or all of these is to be looked for following 
digitalis tlierapj as evidence of effectncncss of the drug Some 
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only of these changes can be presented in a striking, graphic 
flay Some are rather apt to be overlooked because the appro- 
priate observations are not made on the patients, moderate 
diuresis 'will not be noted unless the unne amount and the 
fluid intake for each twenty-four hours is recorded, and often 
loss of edema may be indicated graphically only by decline in 
the patient’s weight, foT the increase in unne output may be 
but slight, with a rapidly falling weight curve Changes in 
heart rate, particularly if both apes and radial rates are charted, 
show m a striking way on the clinical chart It is to be remem- 
bered that with arrhythmia pulse rate may be no indes of heart 
rate, with arrhythmia it is essential to count the apex rate 
Dyspnea is poorly, sometimes not at all, depicted by the charted 
rate of respiration Evidence of decreased dyspnea, cough, 
and cyanosis has to be found in the daily notes made on the 
patient’s condition Decreases in edema are indicated graph- 
ically in the unne amount and actually depicted m the weight 
curve Improved renal function is shown by an increased out- 
put and m improved figures for renal function Nausea, vomit- 
ing, and pam conditions must be descnbed Shrinkage m liver 
size is to be noted m abdominal palpation Improvement m 
the patient’s general condition as well as in a number of these 
special symptoms is a matter of clinical observation rather 
than of graphic numerical record, but these are none the less 
important on that account 

If patients with cardiac disease are observed in these \anous 
ways, and if the observations are systematically recorded, it 
is the exception to fail to find definite evidence of a very con- 
siderable result from digitalis therapy provided signs of cardiac 
insufficiency were present prior to giving the digitalis the digitalis 
used is potent and gi\en m sufficient amount, and there has 
been a fair interval of time since any preceding digitalis therap\ 

I often wonder if, perchance, the great reputation for 
efficiency of digitalis in auricular fibrillation does not depend 
in large part on the fact that the heart rate m these cases is 
often ''.ery rapid when the heart is decompensated and it is so 
easy to be impressed by its marked slowing, as shown on the 
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clinical chart, after digitalis has been given True it is, that 
it is rare to see so marked a slowing from digitalis when cardiac 
rhythm is regular This, however, is due to the fact that digitalis 



Fig 226 — Male, age twenty-eight, chronic cardiac xahular disease, 
mitral stenosis, rhythm regular The first column of figures on the left- 
hand side of the chart indicates the amount of urine output and the fluid 
intake for each twcntj-four hours expressed in cubic centimeters The 
second column of figures on the left of the chart indicates the apex and radial 
pulse rates per minute D = three doses of 0 2 gm each of powdered digi- 
talis lcaies eicrj six hours, a total of 0 6 gm on this day D' = «c\cn doses 
of 0 3 gm each of powdered digitalis leaves exery six hours, a total of 2 1 gm 
on this day Total D + D 1 = 2 7 gm of powdered digitalis leaves P — 
pufsc rate counted at the wrist T = fluid intake measured in cubic centi- 
meters U = urine measured in cubic centimeters The effect of digitalis 
in this case was a slowed pulse (110 to SS) and on two dajsa marked diuresis, 
with urine increase from 400 to 2700 and 2500 c c 


in therapeutic doses, as a rule, slows the rate to but 60 to 70, 
and if before its use the rate was 90 to 110, as is usually the 
case in decompensation with regular rhythm, the decrease is 
not a very striking thing (Fig 226), while if the rate beforehand 
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Fig 227 — Female, age twentv -eight, chronic cardiac valvular disease, 
mitral stenosis and regurgitation, aortic regurgitation, auricular fibrillation 
The first column of figures on the left-hand side of the chart indicates the 
amount of urine output and the fluid intake for each nventv -four hours 
expressed in cubic centimeters The second column of figures on the left of 
the chart indicates the apex and radial pulse rates per minute D = 1 c c 
tincture of digitalis given intnvenou=l\ at 10 12 a m D' = two doses of 
0 5 gm of pondered digitalis leaves given at 1 52 and S p m , a total of 1 gm 
D = tiro does of 0 1 gm of pon dered digitalis leaves given at 6 and 10 p vi , 
a total of 0 2 gm Total D - 1 - D l — D- = 1 c.c of tincture intnvenouslv 
and 1 2 gm of powdered digitalis leaves bv mouth A — heart rate counted 
with a stethoscope over the apex region P = pulse rate counted at the wrist 
F = fluid intake measured in cubic centimeters U = urine measured in 
cubic centimeters The effect of digitalis in this case was a slowed apex 
rate (190 to 70), with disappearance of pul«e defiat 
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Tvas 160 or more, as occurs m auricular fibrillation, the cune 
<m the clmical chart rightly may be termed a “dramatic change” 
(Fig 227) 6 

However, these very rapid heart rates are not so very fre- 
quent in auricular fibrillation, m our senes only 3 patients 



Fig 228 — Female, age eighteen, chronic cardiac valvular disease, mitral 
stenosis and insufficiency, auricular fibrillation The first column of figures 
-on the left-hand side of the chart indicates the amount of unne output and 
the fluid intake for each twenty-four hours expressed m cubic centimeters 
The second column of figures on the left of the chart indicates the apex and 
radial pulse rates per minute D = seven doses of 0 1 gm each of powdered 
-digitalis leaves every six hours, a total of 0 7 gm A = heart rate counted 
with a stethoscope over the apex region P = pulse rate counted at the 
wrist F = fluid intake measured in cubic centimeters XJ = urine measured 
in cubic centimeters The effect of digitalis in this case was a slowed apex 
rate (120 to 80), with disappearance of pulse deficit 

Among 57 with auricular fibrillation had an apex rate over 140 
at the time digitalis was given Sixteen had an apex rate under 
•90, 9 a rate of 90 to 100, 7 a rate of 105 to 110, 6 a rate of 115 
to 120, 10 a rate of 125 to 130, 6 a rate of 135 to 140 Conse- 
quently a heart rate of 115 to 120 may be said to be fairly typical 
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of auric ula r fibrillation, and at such a level the effect of digitalis 
on pulse rate (Fig 228) is not very different from that m 
the faster heart rates of patients with regular rhythm (com- 
pare with Fig 226) In contrast to these patients with 
auricular fibrillation, of 40 patients with regular rhyth m , 16 
had a heart rate under 90, 13 a rate of 90 to 100, 3 a rate of 
105 to 110, 6 a rate of 115 to 120, 2 a rate of 125 to 130, and none 
faster Hence, a rate of 95 to 100 may be said to be an average 
for cases with regular rhythm Often I have seen these slower 
rates, however, show other changes m conditions fully as 
“dramatic” as the slowing of the fast pulse of auricular fibrilla- 
tion, as, for example, Fig 229, showing diuresis and drop m body 
weight 

For some years m my dime at the Peter Bent Bngham 
Hospital all patients have had the daily fluid intake and urrne 
output measured and charted All patients are weighed at 
frequent intervals All patients with irregular cardiac rhythms 
have the cardiac rate counted with the stethoscope on the ape\ 
region and the pulse counted at the wrist, and these are charted 
With few exceptions cardiac cases have dectrocardiograms made 
The clinical chart shows the amount of digitalis given each 
day, so that digitalis therapy appears on the chart m relation 
to temperature, pulse and apex rate, rate of respiration, fluid 
intake, urine output, and patient’s weight This makes it 
relatively easy to note digitalis effects To check up my impres- 
sions I have reviewed the records of 97 consecutive patients 
with some form of chrome cardiac disease in relation to digitalis 
effectiveness With rare exceptions all such patients have had 
digitalis therapy m moderate to large dosage Of these 97 
patients, 72, or 74 2 per cent , show in their records definite 
and considerable change following digitalis therapy, 8, or 8 2 
per cent, show definite though slight digitalis effect, while 
only 17 , or 17 5 per cent , give no evidence that digitalis has 
produced any change 

In this study a decrease in heart rate of not less than 30 
beats per minute, a loss in body weight of at least 4 kilos (8 8 
pounds), or a diuresis with unne output either for a day much 
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m excess of fluid intake or for several days considerably in 
excess of fluid intake, provided these changes followed digitalis 
therapy, were considered sufficient evidence of definite and 
considerable effect of digitalis If these changes w ere not show n 
m the chart the patient’s record was read particularly for evi- 
dence of other changes, m one patient a marked decrease m 
h\er size and in another a marked improvement m dyspnea 
were accepted as evidence of definite and considerable digitalis 
effect With these two exceptions all of the cases showed at 
least as much change as indicated by the criteria set for pulse 
body weight, or urine output change Obxiously \*ery many 
patients showed much more change than these minima and 
usually a number of symptoms and signs were very r definitely 
improved by the digitalis 

With extremely rare exceptions (intravenous strophanthm) 
no other drug of the cardiac group other than digitalis is used 
at the Peter Bent Bngharn Hospital, and m almost every case 
the same preparation namely, pills of powdered leaves is em- 
ployed, very occasionally other forms of digitalis are used 
Fluid intake is restricted in most of these cases as shown by the 
charts Very cyanotic patients are bled Copious catharsis 
is not employ ed Jlorphin is used for restless patients Patients 
are m bed, for the most part propped on a bed-rest Digitalis 
is the sheet anchor m treatment It is certain that essentially 
the same treatment is followed for patients with regular and 
with irregular heart rhythms Consequently, results are com- 


Fig 229 — Male, age forti-five, chronic mjocardttis, h\ pertension, 
rhythm regular The first column of figures on the left-hand side of the 
chart indicates the amount of urine output and the fluid intake for each 
t went} -four hours expressed m cubic centimeters The second column of 
figures on the left of the chart indicates the apex and radial pulse rates per 
minute The column of figures on the right indicates the weight of the patient 
in kilograms D = a single dose of 2 3 gm of powdered digitalis leaves gi\ en 
at 1030 a w P = pulse rate counted at the wrist F = fluid intake measured 
m cubic centimeters U = unne measured m cubic centimeters \\ = 
weight of the patient in kilograms The effect of digitalis in this case was to 
produce a ven marked diuresis with increase of unne from 1000 to 6425, 
5050, 2625, md 2600 c c , and n decrease m bod\ weight of 21 4 kilos, or 
47 pounds 
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parable in these two groups Treatment other than gnmg 
digitalis is, of course, important, but it is not sufficient to pro- 
duce the results attributed to the digitalis, as has been shown 
in numerous patients in whom these other procedures were 
instituted, and digitalis then given after four or five days of 
the other management 

Figures for the Peter Bent Brigham Hospital clinic are, 
with rhythms regular (e\cept, at most, for occasional e\tra- 
systoles or delayed conduction tune), 40 cases, of which 5 were 
diagnosed mitral stenosis and insufficiency, 1 aortic stenosis, 
5 aortic regurgitation, 6 aortic regurgitation and mitral stenosis, 
and 23 chronic myocarditis With auricular fibrillation 1 there 
were 57 cases, of which 13 were diagnosed mitral stenosis and 
insufficiency, 4 aortic regurgitation and mitral stenosis, and 
40 chrome myocarditis 

Per cent 


With regular rhythm considerable digitalis effect m 72 5 

With auricular fibrillation considerable digitalis effect in 75 4 

With regular rhythm slight digitalis effect in 5 0- 

With auricular fibrillation slight digitalis effect in 10 5 

With regular rhythm no digitalis effect in 22 5 

With auricular fibrillation no digitalis effect in 14 0 


The diagnosis of cardiac rhythm in all cases used m the abo\e 
tabulation is based on electrocardiographic study 

This tabulation shows that digitalis produces a consider- 
able change with almost equal frequency whether auricular 
fibrillation is present or not The striking thing is that, with 
so very few exceptions, evidence of definite, considerable digi- 
talis action is present If wc examine these cases further we 
find that usually where digitalis effect is slight or absent (25 of 
97 cases) it is because patients really had no definite evidence 
of cardiac decompensation (16 cases), less often the cause was 
found m the fact that the patient was too near death for the 
drug to act (6 cases) Here, however, it is remarkable that 
definite effects sometimes may be obtained m patients who 

•In this series there was only one case with auricular flutter, and for 
simplicity this is omitted from the tabulation 
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actually die within four or five days after the digitalis effect is 
obtained 

As already quoted, Mackenzie in his experience found that 
whenever he got a good result from the action of digitalis on 
the heart, it was accompanied by a diminution of the heart’s 



Fig 230 — Male, age sixty, chronic mjocarditis, rhythm regular The 
first column of figures on the left-hand side of the chart indicates the amount 
of urine output and the fluid intake for each twenty-four hours expressed in 
cubic centimeters The second column of figures on the left of the chart 
indicates the apex and radial pulse rates per minute The column of figures 
on the nght indicates the weight of the patient m kilograms D = eight 
doses of 0 2 gm each of powdered digitalis leaves every six hours, a total of 
1 6 gm P = pulse rate counted at the wnst F = fluid intake measured 
in cubic centimeters U = unne measured in cubic centimeters \Y *= 
weight of the patient in kilograms The effect of digitalis in this case was a 
moderately slowed pulse-rate (85 to 60), a diuresis with unne increase from 
625 to 975 and 2300 c c , and a decrease in bod> weight of 7 8 kilos, or 17 2 
pounds 

rate Since increased cardiac rate is one of the commonest 
evidences of cardiac insufficiency, obviously it will be found 
in the great majority of patients to whom digitalis is given, 
for all agree that digitalis therapy is indicated onl> when there 
is evidence of cardiac insufficiency If increased cardiac rate 
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Fig 231 — Female, age forty-five, chronic myocarditis, auricular fibrilla- 
tion The first column of figures on the left hand side of the chart indicates 
the amount of urine output and the fluid intake for each twcnt) -four hours 
expressed in cubic centimeters The second column of figures on the left 
of the chart indicates the ape\ and radial pulse rates per minute The column 
of figures on the right indicates the w eight of the patient in kilograms D = 
0 5 gm of powdered digitalis loaies giicn at 3 35 r M D 1 = nine doses of 

0 2 gm each of powdered digitalis leaves giaen four times a da>, a total of 

1 8 gm Total D + D 1 = 2 3 gm of powdered digitalis Icaacs A = heart 
rate counted with a stethoscope over the apex region P = pulse rate counted 
at the wrist F = fluid intake measured in cubic centimeters U = urine 
measured in cubic centimeters W = weight of the patient in kilograms 
The effect of digitalis in this case was a diuresis with urine output of 2250 c c 
and a decrease in bod> weight of 7 kilos, or 15 4 pounds 


is present m cardiac insufficiency prior to digitalis therapy 
and the therapy is effective, it is to be supposed that the rate 
will be slowed This is the case except m those patients m 
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therapy, a period of rapid rate starting and ending abrupth , 
as it does, without any relation to digita l is Another excep- 
tion lies in those cases in which the increased rate is part of a 
febrile condition Here digitalis has little effect on rate How- 
ever, there are cases in which the heart is decompensated and 
yet the rate is slow In these there may be x ery striking digitalis 
effects, and they occur wnth both regular rhythm and auricular 
fibrillation, as shown by the following examples (Figs 230 231) 
These are cases with dropsy and the staking effect is diuresis, 
a possibility recognized by Mackenzie in the words, “the only 
other condition I have found benefited by digitalis w as in drops} , 
when the digitalis acted as a diuretic ” However, weight de- 
crease with slight diuresis may be a result of digitalis therapy 
as shown by the following cases (Figs 232, 233) and if diuresis 
alone is taken as the criterion of an effect of digitalis on edema, 
some st riking effects such as these may be overlooked 

An enlarged liver may decrease m size with disappearance 
of tenderness as a result of digitalis without there being either 
decreased pulse rate or diuresis, as shown by the following case 
(Fig 234) The same thing may happen with regard to dj spnea 
and with other symptoms of cardiac insufficiency, changes which 
cannot be presented in any graphic way, but which depend on 
words expressive of judgments and opinions from day to day 
These are no less real, but as they have no numerical measure- 
ments they are more open to the bias of the personal equation 
and hence not so well suited to such a study as the present 
However, these other changes, which may be expressed objec- 
tively and numerically, are encountered so often m cardiac 
patients following digitalis therapy that we may rest the case 
on them, and say that maven large percentage of all cardiac 
cases with insufficiency digitalis produces definite objective 
changes which may be expressed numerically, and this is true 


2 2 gm of powdered digitalis leaves P = pulse rate counted at the wrist 
F = fluid intake measured in cubic centimeters U = urine measured in 
cubic centimeters W = weight of the patient in kilograms The effect 
of digitalis in this case was a slight prolonged diuresis and a decrease in bod> 
weight of IS kilos or 33 pounds 
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Fig 233 — Female, age forty-three, chronic myocarditis, hjpertension, 
rhythm regular The first column of figures on the left-hand side of the 
chart indicates the amount of unne output and the fluid intake for each 
twenty-four hours expressed in cubic centimeters The second column of 
figures on the left of the chart indicates the apex and radial pulse rates per 
minute The column of figures on the right indicates the weight of the patient 
in kilograms D = a single dose of 1 2 gm of powdered digitalis Ieaies 
given at 9 30 P u D 1 = five doses of 0 2 gm each of pondered digitalis 
leaves every six hours, started at 3 30 a m , a total of 1 gm Total D + D 1 ■= 
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that di gitalis is unlik ely to be an effective therapeutic agent 
because the auricles are not fibnllating 

If there is marked evidence in the patient of cardiac decom- 
pensation, as indicated by such signs as rapid heart rate, dyspnea, 
cyanosis, edema, etc , digitalis, if potent and given m adequate 
dosage, with few exceptions, produces very evident changes 
This is shown by the experience just cited where among 97 
unselected cases such a digitalis effect was obtained in 72 (74 2 
per cent ) of the patients Of the 25 not showing a considerable 
digitalis effect the failure was due in 16 cases to the fact that 
there were present but very slight signs and symptoms indicat- 
ing cardiac insufficiency, and so giving digitalis could hardly 
be expected to make much change, m these cases it was given 
more as a therapeutic test to see if any* improvement would 
come than from a belief that it was strongly indicated as a 
therapeutic measure In 6 more of the 25 cases the patients 
died so soon that it is not surprising that the heart failed to 
respond to digitalis Of the remaining 3, 1 with slow pulse 
and edema had evident nephritis, which seemed to be the cause 
for digitalis not producing a diuresis, 1 had an aortic aneurysm 
which was m part responsible for symptoms, and in 1 there 
seemed no reason why a digitalis effect was not produced, 
possibly' the drug was not absorbed Omitting the 16 cases 
with slight signs of cardiac decompensation, 81 remain m which 
there were evident signs of cardiac decompensation, and of 
these, all but 9 showed definite, considerable digitalis effect, 
1 e , 90 per cent showed definite, considerable digitalis effect 
Of the 9 failures the cause for 6 was found in impending death, 
for 1 in chronic nephritis preventing diuresis, and for 1 in an 
aortic aneurysm, leaving but 1 failure, for which there seemed 
no adequate cause That auricular fibrillation plays but little 
part in determining digitalis effectn eness is shown by the results, 
adequate digitalis effect in 72 5 per cent of the cases with 
regular rhythm in contrast to 75 per cent of the cases with 
auricular fibrillation 

Conclusion — Digitalis is fully as effecti\ e m the treatment 
of chronic cardiac cases without auricular fibrillation as it is 
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with little variation dependent on regular or irregular rhythm 
In other words, digitalis is fully as efficient with regular rhythm 
as with auricular fibrillation The change produced m auricular 
fibrillation may be more readily noted, but often it is not a 



Fig 234 — Female, age fifty-seven, chronic cardiac valvular disease, 
aortic and mitral insufficiency, rhythm regular The first column of figures 
on the left-hand side of the chart indicates the amount of urine output and 
the fluid intake for each twenty-four hours expressed in cubic centimeters 
The second column of figures on the left of the chart indicates the apex and 
radial pulse rates per minute D = a single dose of 0 2 gm of powdered 
digitalis leaves, given at 5 p M D l = six doses of 0 2 gm of each of powdered 
digitalis leaves given three times a day, beginning at 10 a m , a total of 1 2 
gm Total D + D l = 1 4 gm of powdered digitalis leaves P = pulse rate 
counted at the wrist F = fluid intake measured in cubic centimeters U = 
urine measured in cubic centimeters The effect of digitalis in this case 
was a marked decrease in size of the liver without change in pulse rate or 
urine output 


whit more dramatic than changes found in cardiac patients 
with regular rhythm, and by and large digitalis is just 
as efficient a therapeutic agent m chronic cardiac lesions with 
insufficiency whether there is auricular fibrillation or regular 
rhythm Certainly there is no reason to believe, pnor to tnal, 
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ANGINA PECTORIS WITH AND WITHOUT CARDIAC 

SIGNS 

So much has already been said and written about angina 
pectoris that it should be familiar to all physicians, yet our 
knowledge of the condition is somewhat fragmentary When 
we use the term angina pectoris we are, of course, referring to a 
symptom which broadly includes all forms of precordial pain, 
whether due to coronary disease, aortic regurgitation, mitral 
stenosis, excessive use of tobacco, simple indigestion, or some of 
the nervous manifestations involving the heart, such as effort 
syndrome Many people are alarmed by the presence of pain 
in the precordial or adjacent areas, and seek advice for this 
symptom alone, and it is only by thorough study of the history 
and the subjective and objective symptoms that the physician 
can assure himself of its importance or unimportance 

CAUSES AND DISTRIBUTION OF PAIN 

Young persons have pam about the heart not infrequently 
when there is no evidence of cardiac disease, and the symptom 
often can be removed by a correction of the habits of eating 
If the young person has evidence of aortic regurgitation, then 
the pam is probably due to sudden stretching of the aorta 
This pam is usually high up under the sternum and often radi- 
ates to the shoulder I have recently seen a young man of 
twenty-three and a girl of eighteen who illustrate this form of 
precordial pam In both the aortic regurgitation was a result 
of rheumatic infection In mitral stenosis, on the other hand, 
the pam is often about the area of the cardiac impulse Know- 
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in those with auncular fibrillation Even when the heart rate 
is slow striking digitalis effects may be produced whether fibril- 
lation is present or not If symptoms and signs of cardiac 
decompensation are marked it is rare to fail to get a digitalis 
effect irrespective of what the cardiac rhythm is 
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that errors in diet and mode of living may be responsible for the 
discomfort, and attention to these factors mil often quiet down 
the symptoms There are patients who have pam about the 
heart at intervals for many years without any evident signs of 
cardiac or circulatory disturbance Furthermore, they do not 
suffer from fatigue on exertion or from breathlessness The 
pam may be sharp and sudden, a dull ache, or a pncking sen- 
sation about the nipple Sometimes there is an area of hyper- 
sensitiveness m the precordium, as described by Mackenzie, 
sometimes an occasional premature contraction In some of 
these cases a correction of diet or cessation of tobacco mil stop 
the discomfort 

In the presence of aortic regurgitation the diagnosis is im- 
portant, because with pam, especially m the syphilitic form of 
angina pectons, it is an unfavorable symptom and sudden 
death may occur 

In mitral stenosis the pam is usually situated about the 
cardiac impulse and is not an ominous sign 

Some patients, after having vague symptoms occurring at 
long intervals for years, may develop a true angina, but it 
seems difficult to connect an occasional substemal pam m an 
apparently healthy individual with a fatal angina pectons 
occurring many years later 

In 1768 Heberden gave the name of angina pectons to this 
condition and attributed the pam to disease of the coronary 
artenes Huchard considered that disease of the aorta was 
the cause, and Sir Clifford Allbutt has also upheld this view, 
but many physicians believe that occlusion of the branches of 
the coronanes is the cause of the pam and other symptoms 

While aortitis may' exist without coronary' disease, artenal 
disease does not select definite areas as a rule, and where it is 
due to infection or senile endartentis the entire artenal sy'stem 
suffers m varying degrees The recognition of a simple pericar- 
ditis w ould not be of such importance in itself were it not that 
m acute infections pencarditis myocarditis, and endocarditis 
often go hand in hand 

In syphilitic aortitis when the patient comes under observa- 
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mg that pain occurs in the heart m both of these conditions and 
fi n ding the physical signs of either aortic regurgitation or of 
mitral stenosis, the diagnosis is quite clear, and the treatment 
that which is ordinarily used in disease of those valves Mackenzie 
believes that the pain in these conditions may be due to sudden 
stretching of the walls of the ventricles, or to the stretching of 
small portions of the walls of the ventricles 

In syphilitic aortitis the pain is often high in the chest, 
beneath the sternum, and may radiate to the shoulder, the 
inner side of the left arm, and sometimes to the fingers We 
know that syphilitic aortitis may e\ist without involvement of 
the coronary artery, but it is difficult in dealing with this con- 
dition to disregard possible coronary disease, knowing as we do 
that while the arterial system may be sclerosed unequally, the 
entire system is affected m varying degrees 

During the war we saw many soldiers with precordial pain 
m neurocirculatory asthenia (effort syndrome) — a condition 
giving several heart signs without evident cardiac disease 
Here, as in other forms of precordial pain without organic ongin, 
the cause is quite obscure 

In simple indigestion m young persons, while the cause of 
pain is difficult to understand, a correction m the diet and 
attention to the bowels often stops the symptom 

In tobacco angina we have pain about the heart, sometimes 
quite indistinguishable from the pams of coronary disease, but 
if tobacco is given up the precordial discomfort will usually 
disappear m three or four weeks Just why tobacco produces 
precordial pain is not understood, possibly the idea expressed 
by Pardee may be tenable that tobacco produces pain by 
acting upon an already formed basis of disease that is not suf- 
ficiently marked to produce symptoms by itself alone 

DIAGNOSIS 

The diagnosis in a young person may be open to consider- 
able doubt, but if there is no evidence of cardiac or circulatory 
disease, no history suggesting the possibility of the formation of 
cardiac changes, no limitation in reserve force, then it is probable 



ANGINA PECTORIS AND CARDIAC SIGNS 


H93 


that errors in diet and mode of living may be responsible for the 
discomfort, and attention to these factors will often quiet down 
the symptoms There are patients who have pain about the 
heart at intervals for many years without any evident signs of 
cardiac or circulatory disturbance Furthermore, they do not 
suffer from fatigue on exertion or from breathlessness The 
pain may be sharp and sudden, a dull ache, or a pricking sen- 
sation about the nipple Sometimes there is an area of hyper- 
sensitiveness m the precordium, as described by Mackenzie, 
sometimes an occasional premature contraction In some of 
these cases a correction of diet or cessation of tobacco will stop 
the discomfort 

In the presence of aortic regurgitation the diagnosis is im- 
portant, because with pain, especially in the syphilitic form of 
angina pectons, it is an unfavorable symptom and sudden 
death may occur 

In mitral stenosis the pain is usually situated about the 
cardiac impulse and is not an ominous sign 

Some patients, after having vague symptoms occurring at 
long intervals for 3 ears, may develop a true angina, but it 
seems difficult to connect an occasional substemal pain in an 
apparent!}’ healthy individual with a fatal angina pectons 
occurring many } ears later 

In 176S Heberden gave the name of angina pectoris to this 
condition and attnbuted the pam to disease of the coronary 
artenes Huchard considered that disease of the aorta was 
the cause, and Sir Clifford Allbutt has also upheld this new, 
but many physicians believe that occlusion of the branches of 
the coronanes is the cause of the pain and other symptoms 

While aortitis may exist without coronary disease arterial 
disease does not select definite areas as a rule, and where it is 
due to infection or senile endarteritis the entire arterial system 
suffers m varying degrees The recognition of a simple pericar- 
ditis vould not be of such importance m itself were it not that 
in acute infections pericarditis myocarditis, and endocarditis 
often go hand in hand 

In syphilitic aortitis when the patient comes under observa- 
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tion there is generally evident involvement of the arteries, 
although there are noticeable exceptions The coronary artery 
frequently takes part in this process, so it is difficult to tell 
whether the pain is due to the aorta or the corona ry or to 
both 

Aortic regurgitation may give attacks of pam such as are 
described in angina pectoris, yet it is our experience that the 
majority of cases do not have the anginal type On die odier 
hand, one sees old persons m an initial attack of angina pectoris 
whose coronaries must have been undergoing degenerative 
changes for years Even where there is no autopsy, we know 
that many branches have been gradually occluded until the car- 
diac muscle dies slowly from lack of nourishment or suddenly by 
occlusion of a large branch In two patients, both of whom have 
lived long enough to have coronary sclerosis, why one has symp- 
toms of angina pectoris and the other a slowly fading heart with- 
out the anguish of angina is difficult to understand Osier has 
described three modes of dying in angina First, the functions 
of life stop abruptiy and, with a gasp, all is over In the second 
form the patient dies in a state of progressive asthenia, the heart 
growing weaker after a series of attacks, and in the third, there 
is a gradually induced cardiac insufficiency ivith dyspnea 

Three types of angma pectoris have long been recognized 
(1) The mddest form, existing for years, occumng often at long 
intervals, and disappearing entirely when certain habits have 
been removed or the patient has been relieved from strain and 
overwork (2) The mild form, in which attacks more or less 
characteristic of angma exist for months or years, sometimes 
disappearing but tending to recur in more indent form, and 
often ending in sudden death (3) The severe form, in which 
the attacks come on with great violence, often without any 
cause, such as overexertion or an indigestible meal, tending to 
steadily increase in severity and ending in sudden death 

In all of the excellent articles on this subject which appear 
in many of the text-books and also in recent monographs mention 
is made of the fact that true angma pectoris may exist without 
any cardiac signs whatever, and the chief object of the paper is 
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to emphasize this point, for the reason that some of our mistakes 
seem to come from the fact that because there are no evident 
signs of cardiac disease, we are inclined to disregard the pres- 
ence of this important symptom As I have already said, when 
the condition occurs in young people, without the history or 
evidence of cardiac disease, we are often justified m disregarding 
pain about the heart, but when it occurs in middle-aged or old 
people, especially if it has the characteristics of true angina pec- 
toris, it should never he disregarded A good deal has been written 
about the character of the pam m true angina pectons, and 
much has been said about its localization, but it seems to 
me that the most important form of angina pectons, which is 
due to coronary disease, has, as a rule, characteristics which are 
■quite unlike any other form of precordial pam 

Many of the middle-aged individuals who seek advice be- 
cause of these symptoms attnbute their discomfort to indiges- 
tion because the attacks of angina are often accompanied by 
flatulence and a sensation of gastnc distress, and we have all 
seen cases of coronary disease which have been diagnosed as 
indigestion and unsuccessfully treated as such It is not uncom- 
mon to see m the newspapers an account of the death of an elderly 
prominent citizen who was seized with an attack of acute indi- 
gestion resulting fatally within an hour or two of its onset 
Tlus is almost invariably the result of coronary disease In 
precordial pam due to coronary disease the attacks often come 
on immediately after undue exertion, but a very striking fact is 
that they frequently occur at night after the patient has been 
asleep a few hours, and sometimes uhen he is sitting quietly 

My experience differs from Pardee’s, since I have found that 
the pam is often high up m the chest, under the clavicles, and 
\en often there is a sense of constriction rather than pam, 
often there is a feeling as if the neck was being squeezed, and 
this sensation in some instances gives the patient with true 
angina pectoris more discomfort than the pam When the 
true attack is over the patient feels exhausted, and many times 
has a profuse sweat 

An example of the type of case of angma pectons which may 
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exist without any symptoms whatever referable to the heart is 
illustrated in the following history 

A man forty-seven years of age, whose father had died at 
the age of seventy-one of angina pectons, gave a history of 
freedom from senous infections and was not aware of having 
contracted any venereal disease Five years before I saw him 
he had a pam in the chest radiating to both arms This condi- 
tion repeated itself several times and was followed by a year 
and a half of complete freedom Five months before I saw 
him the attacks began again following exertion of any land, and 
frequently came on in the early mornin g after a satisfactory sleep 
He had used alcohol moderately and smoked fifteen cigarettes 
a day His appetite was extremely good There was no noc- 
turia The attacks of pam were mtense, located underneath 
the sternum and radiating to the shoulders, back, and arms 
The attack would last sometimes for half an hour, at the end 
of which time the patient was utterly exhausted and covered 
with profuse perspiration He had seen a number of physicians 
first, a gastro-enterologist, who had put him through all of the 
gastro-mtestinal tests, with negative findings He was then 
under the care of a neurologist for several weeks, who treated 
him for a neuritis of the left arm At the time I saw him the 
physical examination was quite negative There were no ab- 
normal sounds in the heart The aortic second was not accen- 
tuated, the blood-pressure was normal, the radial was not ather- 
omatous The x-ray plates of the heart showed that the heart and 
great vessels were normal The Wassermann test was negative 
An electrocardiogram showed an inverted T wave in Leads 2 
and 3 The patient was kept m bed at complete rest, and was 
given antiluetic treatment notwithstanding his negative Wasser- 
raann, and sedatives in proper quantities to relieve pam In 
spite of this, he continued to have attacks and died suddenly 
one month later It is evident because of the almost complete 
negative findings in the heart and blood-vessels that this paUent’s 
condition had existed for several years without diagnosis, and 
was attributed to the stomach and nerves, but never to coronary 
disease 
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The nest case illustrates the difficulty of diagnosis in an old 
person in apparently excellent physical condition He was first 
seen August 5, 1920 

A man seventy-two years of age, who had led a very active 
life, at times living in mining-camps and riding miles in the 
saddle every day His habits were excellent Past history was 
good except for pneumonia when a young man, and what he 
described as “gall-bladder attacks” many years before He 
came to see me because he had been having considerable gas 
and indigestion and felt nervous and irritable He had con- 
sulted a physician, who had treated him for several weeks for 
indigestion On examination it was found that the blood- 
pressure was 160/120, heart, normal area with clear sounds 
and only moderate accentuation of the aortic second The 
pulse was 92 at the first examination, and the radial was only 
slightly sclerosed There was an occasional premature con- 
traction The liver could be felt just below the costal margin 
and was slightty tender on pressure With almost complete 
rest for three weeks, a light and easily digested diet, and small 
doses of digitalis the attacks of angina ceased The blood- 
pressure fell to 130/80, the pulse to 72, and notwithstanding 
the lowered rate, the premature contractions became much less 
frequent The patient continued to be perfectly comfortable, 
and felt so well that he begged me to allow him to make a trip 
to New Mexico, where he had some mining interests On 
November 12th he reported that notwithstanding his generally 
improved condition, he had had two attacks of angina pectoris 
The first was brought on by attending the funeral services of a 
Civil War comrade at which the patient acted as chaplain He 
had a seizure and had to be carried out and taken home About 
ten days later he had an altercation with a man on his place, 
and that produced a severe attack In the intervals, however, 
he felt as well as ever On November 20th he unduly everted 
himself, was seized with a violent attack, and died before a 
doctor could reach him 

Another case illustrates the fact that coronary sclerosis must 
ha\ e been going on for j ears without giving any distressing signs 
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A retired merchant of seventy-eight years, who had been 
slowing down for two or three years, gradually losing in weight, 
but able to be about and enjoy life, with good appetite and 
digestion and sleeping well, was seized at 6 o’clock in the evening 
with severe pam m the chest, never having had symptoms of 
this character before The pain was accompanied by nausea 
and repeated vomiting The pam radiated to the shoulders, 
the arms, the neck, and along the spine The blood-pressure 
was 120/80, pulse 76, slightly irregular, of fair strength There 
was a blowmg murmur over the cardiac impulse, systolic m 
time, which had existed for twenty-five years The heart was 
normal in size Under complete rest in bed and morphin all the 
patient’s symptoms gradually subsided, and in forty-eight hours 
he was quite comfortable and anxious to get up Three days 
after the beginning of his attack he died suddenly, without 
warning 

Yesterday I saw a patient of sixty-two, but looking ten 
years younger, who has had attacks of substernal pam localized 
pretty definitely at the third space and radiating to the arms 
and fingers, a man of good habits, without history of venereal 
disease and with a negative Wassermann The pam was first 
noticed three years ago after climbing a small hill, and occurred 
at mtervals following exertion for some months It then disap- 
peared for a year and a half, and during this time the patient 
felt as well as ever It occurred again a year ago, after he had 
earned a piece of furniture upstairs The pam disappeared, 
but in the last two months it has been more or less evident after 
walking or going upstairs Recently it has occurred several 
tunes just after going to bed He has been seen twice by a com- 
petent physician, who, not finding any evidence of cardiac 
disease, has told him the pam is of no consequence The phys- 
ical examination of this patient is essentially negative, Wasser- 
mann negative, blood-pressure 140/100 Heart is normal m 
size by percussion and the fluoroscope, the great vessels are 
normal, pulse 76, no arrhythmia, no palpable atheroma A 
soft blowing murmur was heard over the aortic space which we 
commonly associate with aortic sclerosis In the z-ray plates 
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at about the third space on each side of the sternum and m. 
the area where the patient complains of pam is an irregular hazy 
shadow which does not seem to be connected with the heart or 
great vessels, and which raises the question of the presence of 
a neoplasm In view, however, of the rather long history of the 
case, the splendid general condition, and the lack of physical 
signs which one would expect to accompany a mediastinal 
growth, it would seem that such a diagnosis is unlikely My 
belief is that this represents the pam of an early coronary 
sclerosis, and if the patient is careful about exertion I think his 
attacks may quiet down completely There is always, however^ 
m such a case the possibility of sudden death, as most of us 
know by experience 

The next 2 cases will illustrate, first, the gradual progress of 
coronary sclerosis with angina pectoris, and, the second the 
rapid progression of the signs of this disease 

The patient, a man of sixty-five, active in an important 
business, was seen by me seven years before, with pam high in 
the chest and a sense of constriction following exertion He 
was in the habit of walking from his house to his office, but, as 
time vent on, after gomg a mile it would become necessary to 
take a carnage The blood-pressure was often as high as 220/120 
The arteries were more or less atheromatous, the aortic second 
loudly accentuated, the size of the heart slightly increased 
There was noctuna At times there were attacks of flatulent 
indigestion, occasionally accompanied by vertigo and vomiting 
This patient In ed for se\ en years after he was first seen, during 
which time the attacks of angina pectons became more frequent, 
more severe, and were often followed by exhaustion and sweat- 
ing, the resen e force of the heart became greatly diminished, so 
that toward the end the patient was confined to bed without, 
however, anj of the signs of stasis During the last few weeks 
the attacks were very severe, the pain lasting often for an hour 
or two, and finallj death occurred, not with the usual sudden- 
ness described m some of the other cases, but gradually sinking 
into an asthenic state 

The next case illustrates a rather rapid development with 
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changing heart signs A manufacturer, fifty years old, married, 
had always been well until six months before he was seen by the 
writer, on April 28, 1921 He had never had rheumatism or 
syphilis, and Ins Wassermann was negative During the neck 
previous to his first visit, on three successive mornings, he had 
a feeling of constriction in the chest, starting in the left arm, 
passing up to the shoulders and the right arm There was no 
palpitation and no attacks had occurred in the night The heart 
was normal in size There were no murmurs and no findings 
about tlie aorta to suggest atheroma or aneurysm An a-raj 
plate at this time showed a normal heart and blood-vessels 
Some of his attacks followed eating, others ordinary e\crtion, 
such as walking or going upstairs Gradually, in spite of com- 
plete rest in bed with cardiac tomes, the seizures continued to 
increase in frequency and intensity They occurred at various 
times m the day, and particularly at night and in the early morn- 
ing I saw him m two attacks, and both had the appearance of 
true angina pectoris such as I have been attempting to describe 
The pam occurred high in the chest and about the clavicles, was 
sharp and agonizing There was a sensation of constriction in 
the chest, and especially at the root of the neck The man 
was pale and his face was covered with perspiration A few 
whiffs of amyl nitrite and the attack quickly subsided Sodium 
nitnte seems to produce very little effect on the attacks, but 
they were almost always subdued by amyl nitnie In spite 
of the best care the attacks continued in severity, the heart 
gradually enlarged, a blowing systolic murmur was heard at the 
apex, the heart sounds were of poor quahty, and the rate grad- 
ually increased Tins patient died suddenly m the night, and 
was found holding a pearl of amyl nitnte which he had evidently 
attempted to inhale 

The point which I wish to emphasize is that coronary sclerosis 
is often quite free from cardiac signs, but in middle-aged and 
elderly people the presence of precordial pam, even m the 
absence of cardiac signs, especially when this pam is of the 
character which I have mentioned, should always be regarded 
as a very important and senous sign If the heart shows any 
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form of irregularity, such as premature contractions, auricular 
fibrillation, or heart-block, we are not, as a rule, left in doubt 
as to the important meaning of angina pectons, because we 
know that the presence of these irregularities almost always 
means fibrosis of the cardiac muscle or lack of nutrition 

Thomas Lewis observed that ligation of a coronary artery 
was followed quickly by smgle extrasystoles arising in one 
\entncle or the other Within one to one and a half hours there 
occurred rapid successions of ventricular extrasystoles, producing 
attacks of ventricular tachycardia at rates of 300 to 420 per 
minute In some instances the ventricles went into fibrillation 
and the dogs died F M Smith confirmed the work of Lewis 
and continued to study the surviving dogs, describing a definite 
senes of changes in the T wave which he considered character- 
istic effects of coronary' occlusion Lewis states that unexpected 
death may follow embolism or other obstruction of the coronary 
artery — a fact that has long been recognized, experiment indi- 
cates that fibrillation of the ventnde is the important cause of 
these catastrophes 

Pardee calls attention to the fact that the systolic blood- 
pressure and especially the pulse pressure are found to be 
abnormally low during the attack, and that these mcrease as 
the patient recovers, and will remain depressed for a longer 
time after the more severe attacks This is a point which we 
all have had the opportunity to observe when we have been 
fortunate enough to see a patient during an attack 

The pericardial fnction-rub which writers on this subject 
ha\e recently referred to may be heard m cases where there is 
no attack of angina pectons In the hospital w e see from time 
to time patients suffering from renal disease and artenosclerosis, 
who in the course of a routine examination show transient 
pencardial rubs These are probably due to small infarcts m 
the wall of the myocardium produced by’ the thrombosis of a 
fine branch of the coronary 

I do not think that at the present time any’ material help 
is to be obtained from electrocardiograms in these cases Wilhus 
in his book on CItuical Electrocardiography, reports electro- 

\ OL. 5 — 76 
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cardiographic studies m 155 cases of angina pectoris, in 11 6 
per cent of which are found alterations in the T nave In 
electrocardiographic studies in 9 of Longscope’s cases that were 
proved at autopsy to have coronary occlusion a study of the 
electrocardiograms was rather inconclusive In none of them 
were there significant alterations m the Q R S complex, and 
m none were there changes in the T wave that corresponded to 
those described by Smith and others From what evidence I 
have been able to collect I think that we are unable in cases of 
angina pectons which do not show other signs of cardiac sclerosis 
to receive any constant help from electrocardiograms 

PROGNOSIS 

In middle-aged persons with angina pectoris, even with 
negative cardiac and circulatory signs, the prognosis should be 
guarded Middle age is the time when sclerosis of the blood- 
vessels begins to declare itself, and we know by experience that 
the coronary vessels may show decided changes which are not 
evident in the peripheral vessels Pam in the middle-aged and 
elderly individual should always be taken very senously by the 
physician, especially if the attacks persist after reasonable care 
and treatment Attacks that come on at night are usually 
ominous More than one instance has come to my notice where 
a physician, because of negative findings, has taken too lightly 
the evident history of angina pectons in a middle-aged indi- 
vidual and has been chagrined by the sudden death of the 
patient within a few hours, days, or weeks of his statement that 
there was no cause for anxiety When possible, some responsi- 
ble relative should be informed of the gravity of the condition 
and should be made to understand the need of care Sudden 
death comes as a great surprise to the fnends when unprepared 
Long intervals with freedom from symptoms may occur, and m 
true angina pectons are difficult to understand Sir Clifford 
Allbutt speaks of one case with an interval of eight years, but 
this is most unusual in coronary disease, in which attacks are 
apt to recur with increasing intensity In 2 of my recent cases 
there were penods of freedom lasting one and one-half years 
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Olser s statement that angina pectoris is an uncommon condition 
in hospital practice is true for this hospital where only 13 cases 
have been seen m ten years, 11 males and 2 females 

TREATMENT 

The treatment of angina pectoris may be divided into tv\o 
parts the care of the attack and the care of the underlying 
condition During the attack the patient will usually rest, 
whether he has been advised to or not. The attack may be 
momentary, or it may last for several hours or a da)’ or two 
Many of the attacks of true angina pectons are relieved by a 
few whiffs of am)l nitnte Where the attack is prolonged it 
may be necessary to use morphin Rest and these two drugs 
will usually control the attack If the attack is very severe 
the patient should be kept in bed for several days at least a 
week Morphin should be gnen 5 -gram dose, and with it 
gram of atropin sulphate to do away with any increased 
vagus inhibitor) effect which the morphin might cause After 
the attack is over all causes for exertion or of mental strain or 
excitement should be removed as far as possible It should be 
remembered that emotion and excitement cause attacks of 
angina pectons quite as easily as exertion In most cases of 
severe angina pectons the nutation of the heart is so interfered 
with that more or less complete rest is indicated Until the 
heart’s power is estimated and a knowledge of the degree of 
resen e force is obtained the patient should be kept constantly 
m bed After improi ement has clearly declared itself then the 
patient may be allowed to go about rising late m the morning 
gomg to bed early, and conducting his affairs in such a way as 
to throw as little strain upon the heart and circulation as possible 
In some of these patients the use of sodium nitnte three or four 
times a da) m 1 -gram doses has a\en beneficial effect Patients 
should also cany about with them pearls of am)l nitrite because 
if an attack can be aborted the general effect on the patient is 
much more satisfactory While the attack is on the distress is 
i en great and man) patients have a sense of impending death 
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Tins can often be removed by using amyl nitrite as soon as the 
attack is felt approaching 

In middle-aged people, even m the presence of a negative 
Wassermann and negative syphilitic history, it is well to try 
antiluetic treatment 

Within a year Jonncsco (Bull de Facad&me de Med , Pans, 
July 19, 1921) reports a second case in which lie resected the 
entire cervical sympathetic chain on the left side to interrupt 
communication between the heart and aortic plexus and the 
nerve centers onginating in the first and second cervical ganglia 
The immediate results were excellent, the interval since the 
operation m his first case is now over five years and there has 
been no recurrence of the angina pectona Tuffier has also 
reported 3 successful cases It is stated that suppression of the 
paroxysms of pain does away with the usual cause of the sudden 
death m the cases where the network of nerves is particularly 
close and the pam unusually severe We have not had experi- 
ence with surgical treatment, nor do we see how it can be of 
value m coronary angma pectoris The work of Lewis and 
others m dogs shows an interference of the circulation and 
ventricular fibrillation as a cause of death In 6 of our hospital 
cases with a clinical history' of angina pectoris each had coronary 
sclerosis, and m some instances thrombosis at autopsy' 

SUMMARY 

1 The importance of distinguishing between the various 
forms of precordial pam 

2 Angma pectoris m y'oung, middle-aged, and old indi- 
viduals, with its several causes 

3 The great importance of recognizing by history and 
characteristics of the attack the presence of true angina pectoris 
m a person without evident cardiac signs 

4 The estabhsment of treatment as early as possible in 
cases with, and especially those without, cardiac signs 



CLINIC OF DR ELLIOTT P JOSLIN 
New England Deaconess Hospital 


DIABETES 1 DEATHS FOLLOWING STJDDEN CHANGES 
IN DIET 2 DIABETES OF FIVE YEARS’ DURATION 
IN A TEN-YEAR-OLD BOY 

1 Deaths Following Sudden Changes in Diet — Repeatedly 
your attention has been called to the occurrence of sudden death 
in diabetes This may take place during inanition, particularly 
when the blood-sugar falls far below the normal level A knowl- 
edge of the possibility of such a fall during inanition offers the 
means to avoid catastrophes of this nature through more fre- 
quent examinations of the blood of such cases A second and 
rather more common cause of sudden death is angina pectons, 
and agamst this one can guard only m so far as with the non- 
diabetic individual Other forms of heart disease may be inter- 
rupted by sudden death, as m Case No 870, who was operated 
upon for gall-stones recently, died unexpectedly seventeen days 
later, and at the postmortem examination was found to have an 
aneurysmal dilatation of the postenor wall of the heart The 
duration of the diabetes m his case w 7 as seventeen years, and even 
if the operation had not been performed it is possible that the 
end would have come wnthin a short period either from heart 
disease or a recurring infection of the gall-bladder However, 
the sudden shock of his death emphasized the necessity for 
constant watchfulness of the circulation in all cases of diabetes 
But the third cause of sudden death m diabetes is far and 
away the most important, and it is diabetic coma Though the 
percentage of patients dying from coma has decreased markedly 
m the last few }ears, it still remains the great menace to the dia- 
betic, espeaalh outside of hospital walls Formerly two-thirds 
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of all my fatal cases succumbed to coma, but among the 536 
cases of diabetes treated in hospitals since April 1, 1919, there 
were but 4 instances among 16 deaths, or 5, if a case compli- 
cated with pregnancy and pneumonia be included Nearly 90 
per cent of all cases of diabetes who succumb to the disease 
during the first year of its duration die in this manner This 
is most unfortunate, because the first year of diabetes should 
be the safest and the most efficient year for the patient, be- 
cause the disease is at the beginning One can hardly go so far 
as to say that all deaths from coma are needless, but each death 
of this type demands study in order that the causes leading up 
to it may be avoided in the future For this reason I wish to 
add 2 more examples to those previously reported, and again 
point out that they followed the sudden restriction of carbo- 
hydrate In addition, the first patient was given an exclusive 
protein fat diet, and the second patient was abruptly fasted 
without regard to the duration of the disease bemg five years 
Case No 2496, a marned woman of thirty-eight, was ad- 
vised of the presence of sugar in her urine m January, but from 
her loss of weight the onset probably dated back to the pre- 
ceding August Within the previous two years there was no 
record of any unnary examination As soon as the diagnosis 
was established the patient was placed upon a diet of 5 per 
cent vegetables, m two days these were omitted and her food 
was limited to meat Coma developed during the following 
forty-eight hours, and she was dead the next day The entire 
course of the treatment of this case of diabetes was seven days 
instead of 5 3 years, which is the average duration of life of fatal 
cases of diabetes reported to the Board of Health in Boston m 
1920 With the knowledge of this case fresh in mm d do you 
wonder that you are urged to alter the diets of your patients 
slowly? It is possible that 98 cases out of 100 might not react 
to changes of diet m this fashion, but neither you nor I can afford 
to take that 2 per cent chance For jour convenience until 
you have devised a method of your own I will pass around two 
cards showing test diets and maintenance diets guen patients 
upon admission to this hospital and their explanation 
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The Test Diets are designed for the period during which 
the patient becomes gradually sugar free On successrve da\s 
advances can be made from Test Diet 1 to Test Diet 5, and if 
on the fifth day the patient is not sugar free, fasting can be 
emplo} ed for one or more days 

The Maintenance Diets are for use so soon as the urine of 
the patient is free from sugar If this occurs as a result of Test 
Diet 5 the patient begins with Maintenance Diet C 1 PF 1 The 
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TABLE I — Continued 


Water, clonrbrotlin, coffee, ton.cocoueholle nml crocked 
oooouonn bo token without rtlloivttnce tor food content 
Foooa arbahqep ArwwMTto Accgaoiwa to Content or carbohydrate! 


6» 


I Ipg I 169b I 209b 


» Reckon average carbohydrttc in 5% vtg aa 3%— ot 10% vtg ut % 


3* 5* • 

9 Lettuce Tomatoes 
£ Cucumber* Brussels 
g Spinach Sprouts 
y Asparagus Water Cress 
o Rhubarb Sea Rale 
•£ Endive Okra 
£ Marrow Cauliflower 
~ Sorrel Egg Plant 
£ Sauerkraut Cabbage 
-t Beet Greens Radishes 
2 Dandelion Leeks 
f- Greens String Beans 
in Swiss Chard canned 
uj Celery Broccoli 
^ Mushrooms Arttchokes 
canned 


« Ripe Olives <20* fat j 
Grape Fruit 


10% * 
Sir Buns 
Pumpkin 
Turnip 

Kohl Rabl 
Squish 

Reels 
Carrots 
Onions 
Green Peas 
canned 

15% 

Green Peas 
Artichokes 
Parsnips 
Canned 

Lima Beans 

20% 

Potatoes 

Shell Beans 
Baked Beans 
Green Corn 
Boiled Rice 
Boiled 
Macaroni 

Watermel’n 

Raspberries 

Plums 

Strawberr’* 

Currants 

Bananls 

Lemons 

Apricots 

Prunes 

Cranberries 

Pears 


Peaches 

Apples 


Pineapple 

Bhckberr’s 

Huck/eherr’e 


Blueberries 


Goosebenr’a 

Orange* 

Cherries 



1 gram protein, 4 calories 
1 “ carbohydrate, 4 “ 

I " fat, 9 " 

C 25" protein contain lg nitrogen 


1 kilogtam=2 2 pounds 
30 grams g or cubic cent! 

meters cc ««1 ounce 
A patient "at rest” requires 
& calories per kilogram 


(30 grams 1 01 ) oarbohydsatci 
COHTAtrr AVPROXrst ATELY O 
Oatmeal dry wgt 
Shredded wheat 
Cream, 40% 

'• 20 % 

Milk 

Brazil Mute < 

Oysters, six 
Meat (uncooked lean) 

" (cooked leant 
Chicken (cooked lean) . 

Bacon 
Cheese 
Egg (one) 

Vegetables 5% group 
Vegetables 10% group 
Potato 
Bread 
Butter 
Oil 

Fish, cod, haddock (cooked) 

Brain 

Fruit 10% » • 

Thomas Groom & Co , loo , 105 8tat« St , Boston 


20 

23 

1 

1 

1 5 

2 
4 
0 
0 
0 
0 
0 
0 
1 
« 

6 

18 

0 

0 

0 

0 

3 


DTEIN 

fat 

CALORICS 

a 

Q 


5 

2 

118 

3 

0 

X 101 

l 

12 

110 

1 

6 

62 

1 

1 

to 

5 

20 

208 

6 

1 

40 

C 

3 

* 51 

8 

C 

77 

8 

3 

60 

5 

1G 

165 

B 

U 

131 

C 

G 

78 

06 

0 

6 

05 

0 

10 

t 

0 

28 

3 

0 

84 

0 

25 

225 

0 

30 

270 

G 

0 

24 

07 

0 

3 

0 

0 

12 


actual articles of food representing the carbohydrate m the diet 
for the first day are given under the heading of carbohydrate, 
for convenience described Ci, i, s, etc The articles referre to 
under protein and fat are under that heading, which for the same 
reason is described as PF„ * », etc Certain cases of diabetes 
can proceed steadily day by day from C,PF. to CbPFb, tv^out 
showing sugar If sugar does appear in the unne, drop back 
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two days in the carbohydrate group wait till sugar free, then 
advance in the protein and fat group until sufficient calories are 
obtained Thus, if sugar shows on C7PF7 the diet prescribed 
would be that included in CbPFt and thereafter progression could 
be made in the PF group until 25 to 30 calories per kilogram body 
weight were furnished the patient. 

Occasionally the patient becomes sugar free on Test Diet 2, 
3, or 4 It is then unn ecessary to begin with Maintenance Diet 
C 1 PF 1 Instead begin with a maintenance diet which contains 
a value for carbohydrate similar to that of the test diet upon 
which the patient became sugar free 

If the protein and fat are too high for the individual on a 
given day it is easy to advance the carbohydrate and decrease 
to an earher day on protein and fat 

The plan is arbitrary and the majority of cases will demand 
some modification It is arranged to enable patient or nurse to 
see m advance the general plan of treatment 

Case No 2546 discovered sugar in his unnem August, 1917, 
at forty-two years of age, when he was 26 pounds overweight 
In the next three years, despite the diabetes, he became 41 pounds 
overweight During the twenty-fix e years prior to the onset of 
his disease the urine had not been examined 1 He came to my 
office m March 1922 and related that in the five years subse- 
quent to the diagnosis of diabetes he had never been sugar free, 
y et it should be remembered that he had lived frv e years instead 
of dying se\en days after the date of diagnosis as did the last 
patient In May*, 1921 there was marked accentuation of his 
symptoms, and again in the last week of February, 1922 Two 
days before his visit he consulted a physician, who advised him 
to fast and drink w hisky and water In all his life he had never 
taken alcohol, but he followed his doctor’s advice implicitly 
Upon examination I found the patient thin , flushed and the 
skin dry , the reflexes were normal respiration was 19, pulse 84, 
blood-pressure 155/85, heart and lungs normal, liver just pal- 
pable A subsequent ophthalmic examination by Dr H F Root 
proved negative He did not bnng a specimen of unne, and, 
what is surprising m a diabetic patient, could -void but a feu 
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drops This contained sugar and albumin, but no diacctic acid 
The patient was sent home, with instructions to stay abed and 
to take a liberal quantity of carbohydrate in the form of cereal 
and fruit and an abundance of water Notwithstanding this 
advice the inability to void urine persisted, and the ne\L day 
he willingly entered the hospital By catheter less than 10 c c 
of urine were obtained The speamen was of alkaline reaction, 
had a large trace of albumin with many casts, no pus The sugar 
amounted to 0 6 per cent Diacetic acid was demonstrable 
The few cubic centimeters of urine secured were quite insuffi- 
cient for satisfactory analysis, but Dr Horace Gray, at my 
office, and Dr H F Root, at the hospital, examined the scanty 
specimens on these two days, and found the reaction of each 
to be alkaline despite the fact that the patient had agdosis as 
shown by the CO- in tliq alvenltir air, 24 T expressed* in- mm 
tension, and dl|qougk he was mot taking alkal is The parent 
was conscious, .comfortable, had a moist skjn^jmd his. blood- 
pressure was 132/SO ' - — ** * 

For the two and a half days following admission Ibvcry effort 
was made to promote urinary secretion Liquids were given 
freely by mouth, by rectum, and subcutaneously Heat was 
applied to the skin and it w'as easily kept moist The diet con- 
sisted chiefly of oatmeal gruel, skimmed milk and orange juice, 
with a little albumen-w'ater Glucose 1 was added to the cnemata, 
because so little food was retamed by mouth A duodenal tube 
was expelled In other words, the routine treatment for acid 
poisomng and uremia was employed, but to no avail, and the 
man died, like the preceding case, within one w eck after a sudden 
change m diet 

Although the patient secreted practically no urine during 
the three and a half days under observation the course of his 
case could be W’atched by the changes which took place m the 
blood These are shown m Table II There it will be seen that 
the blood-sugar at my office w as 0 48 per cent , and that it rose 
to 0 57 per cent the day before death The change in non- 
protem nitrogen w'as notable From 0 107 per cent on March 

1 Le\ ulose would be preferable 
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2d, it steadily rose to 0 175 per cent on March 5th, and the urea 
to 0 116 per cent on the same date The values for unc acid 
and creatmin likewise were high, though the unc acid did not 
greatly change during the last two days The creatuun, how- 
ever, rose from 0 010 to 0 023 per cent Throughout, the values 
for sodium chlond in the plasma were low, and the fat m the 
blood at no time reached a value above 1 15 per cent Although 
in the few drops of unne secured there was but a trace of diacetic 
acid, the C0 2 in the blood was constantly low', being on March 
3d m terms of mm Hg 24, falling to 20 on March 5th The 
acetone bodies m the blood, on the contrary, were high, vary- 
ing between 0 098 and 0 085 per cent 

TABLE II 

Analysis of Blood of Case No 2546 


Blood 


Date 

Sugar 

per 

cent 

N P 
K per 
cent 

Urea 

X per 
cent 

Unc 
acid Is 
per 
cent 

Creatin 

and 

creat- 

mm 

percent. 

NaCl 

percent. 

Fat 

percent 

Acetone 

bodies 

me 

Plasma 

CO 

mm 

Hg 

6 00 P M 
March 3/22 
9 00a m 

0 48 



0 007 


0 462 

0 97 


24 

March 4/22 
3 30 p m» 


|m ETi 



0 013 

0 405 

1 15 


24 

March 4/22 
10 30 A M 






0 439 


97 


March 5/22 
10 30 p v 5 


BSEti 




0 429 

1 10 


21 

Match 5/22 

|® 51 1 

|0 ns 1 

jO 116 1 

jo 010] 

|0 023 1 

|0 363 

1 0 74 

1 90 

20 


Several of jour members had an opportunity to see this 
patient You will recollect that his condition differed markedly 
from that of a case of diabetic coma Although stuporous, he 
could be aroused even until shortly before death There was no 
sign of anxiety' The respiration was quiet and at no time 

1 Plasma was separated immediateh after venesection Plasma was 6S 
per cent of whole blood and corpuscle 32 per cent 

* The filtrate of this specimen was kept until the following morning It 
was maljzed without formaldeh\d hiving been added for preservation 
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suggested air-hunger The eyeballs were firm, not soft, and, as 
has been said, the shin was moist Toward the end the blood- 
pressure fell 

This case is almost a replica of Case No 1015, 1 an account 
of which was published in the hope of preventing a similar 
calamity Let us all take it to heart, and not change the diet of a 
diabetic suddenly 

2 Diabetes in a Faithful Boy — Case No 1305 It is not 
often that you will have an opportunity to treat so faithful a 
patient as Thomas, whom you see today He has just returned 
to the dune for a blood-sugar test, having left the hospital two 
weeks ago Thomas consulted me first on March 22, 1917, four 
days after sugar was found in his unne and only one month after 
the onset of polyuria — so observant were his family and Dr 
William Mitchell, of Needham This was a good omen 

Like so many diabetic children he led his class at school, a 
circumstance which has come to my attention so frequently 
that I shall soon feel compelled to publish all my data upon such 
coincidences Even in the last two weeks two other duldren, 
six and eight years respectively, and noted m their families for 
mental brilliancy, have been brought to me, and but a week 
ago another was discharged from the hospital 

From the day Thomas first came to the office until the pres- 
ent tune, so far as is known, he has never deliberately violated 
a dietetic restriction During this interval of nearly five years 
he has been admitted to the hospital eight times, and has spent 
in all about half a year in the institution Thomas is one of a 
family of 5 children, and while at home he has been forced to 
depend to a very large extent upon himself for his treatment 
All his records are his own, and no patient has ever kept a 
neater or more accurate account of his case 

First admission Thomas went to the hospital on the first 
day he was seen by me At that time his height was 4 feet, 5 
indies and his weight was 53 pounds Six months earlier his 
weight was 70 pounds, but his height at that tune was unknown 

1 Ref Joshn, Treatment of Diabetes Mclbtus, Lea & T cbigcr, Philadel- 
phia, 1917, 2d cd , p 88 
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The normal weight for a child of this age and height is 65 pounds 
Physical examination revealed a slow pulse-rate, 68, signifying 
a low metabolism, but nothing else of account Already his 
diet had been changed by Dr Mitchell, and in consequence the 
quantity of sugar in the first specimen of unne obtained was 
only 0 2 per cent Diacetic acid was barely demonstrable The 
CO 2 m the alveolar air was 33 mm Hg by the Fndenaa test 

TABLE III 


Ca.se No 1305 Age Ten Years First Admission 


Date 

1917 

Urine 

C 

P 

F 

Cal 

Blood- 
sugar per 
cent, fast- 
ing 

\\ eight 
pounds 
net 

Days on 
gn en diet. 

Diacetic 

acid 

Sugar 
gm 24 hrs 

Ma> 










22-23 

1 

S1+ 

0 6 

5 

3 

0 

32 


53 

23-24 

1 

0 

0 


0 

0 

0 

0 09 

53 

24 

1 

0 

0 


s 

0 

60 


52 

25 

1 

0 

0 

20 

10 

0 

120 


52 

26 

1 

0 

0 

Kill 

26 

13 

341 


54 

27 

1 

0 

0 

41 

30 

26 

518 


55 

28 


0 

0 

52 

33 

39 

691 


55 

29 

m .;■&&! 

0 

0 

52 

27 

49 

757 


55 

30 


0 

0 

62 

39 

60 

944 


55 

31 

1 

0 

0 

62 

47 

65 

1021 


55 

June 










1 

1 

0 

0 

62 

47 

70 

1066 

0 07 

55 

2 

1 

0 

2 

72 

47 

US 



55 

3 

1 

0 

0 

11 

23 

35 

451 


54 

4-7 

3 

0 

0 

52 

44 

m 



55 

7 








0 07 



Have done Benedict test Signed, T N 


Table III show's that for his evening meal on March 22, 1917 
he was given a few grams of carbohydrate in the form of 5 per 
cent vegetables, thus continuing the restrictions imposed by 
his home physician, and the following day was spent in fasting 
Becoming sugar free immediately, thereafter the diet was grad- 
ually increased until he received approximately 40 calories per 
kilogram body weight His own signature to the words “Have 
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done Benedict test” the day he Jeft the hospital shows that 
already he had assumed responsibility for his own treatment 
You will note that he was kept only a fortnight at the hos- 
pital, that his diet was rapidly increased, first m the form of 
carbohydrate and protein, and later in the form of fat, that his 
protein did not exceed 2 grams per kilogram body weight, and 
that the total calories were limited to about 40 per kilogram 
body weight Upon this diet his weight increased slightly and 
his blood-sugar remained slightly below the usual normal figure 
Finally, you will observe that despite this normal blood-sugar 
no liberties were taken either with his carbohj'drate or his 
calories 

TABLE IV 


Case No 1305 SrcoND Admission 


Date 

1919 

Urine 

c 

1 

H 

Cal 

Blood 
sugar per 
cent fast 
lng 

Weight 

pounds 

net 

Da> s on 
k!> cn diet 

Diacctic 

add 

Sugar 
gm 24 hr* 

Nov 










16-17 


0 

7 







17-18 

1 

0 

0 

0 

0 

0 

0 

0 21 

62 

18-19 

1 

0 

0 

0 

0 

0 

0 



19-20 

1 

0 

0 

0 

20 

11 

179 



20-21 

1 

0 

0 

o 

34 

10 

280 



21-24 

3 

0 

0 

0 

40 

18 

340 



24 








0 14 

6? 

24-26 

2 

0 

0 

0 

40 

18 

346 



26 






' 


0 12 

6> 

26-27 

1 

0 

0 

0 

40 

18 

340 



27-1 

4 

0 

0 

0 

52 

37 

541 



Dec 



1 







x 








0 14 

66 

1-5 

4 

0 

0 

1 

50 

43 

610 



5 








0 13 


5-8 

3 

0 

0 

5 

59 

41 

625 











0 12 

64 

8 











The second admission was two and a half years later, Novem- 
ber, 1 919 He had gamed 10 pounds His blood-sugar was 0 21 
per' cent Table IV illustrates the method employed at that 
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time to bring it down to 0 12 per cent Carbohydrate was 
withheld from the diet and protem was gradually increased to 
2 grams per kilogram body weight, and fat was slowly added as 
the blood-sugar decreased Almost no carbohydrate was al- 
lowed, and even at discharge it amounted to but 5 grams The 
reduction in blood-sugar apparently was brought about partly 
by the restriction of carbohydrate, but rather more by the 
restriction of total calories 


TABLE V 


Case No 1305 Fourth Admission 



Unne 

■ 

1 

H 

Cal 

Blood- 
sugar per 
cent 
fasting 

Weight, 

pound* 

net 

1920 

Days on 
given diet 

Diace tic 
acid 

Sugar 

5m 24 hrs 


1 

1 

June 

25-26 

■ 

+ 

9 







26 

26-27 

■ 

+ 

6 

0 

30 

0 

120 

0 24 

69 

27-28 

1 

+ 

5 

0 

0 

0 

0 



28 

28-29 

1 

0 

0 

0 

0 

0 

0 

0 22 

68 

July 










29-3 

K', Ktii 

0 

I 0 

0 

30 

0 

120 



3-5 




5 

41 

23 

391 



5 








0 22 

66 

5-11 


0 


5 

38 

19 

343 



11 

11-14 

mm 



10 

45 

32 

508 

0 09 

65 

14 

14-18 


0 



55 

61 

829 

0 07 

66 

18 

18-21 

Bfl 

m 

2 


57 

74 

958 

0 12 

67 

21 

21-22 


n 

0 


0 

0 

0 

0 12 

65 

22-26 

u 



9 

53 

74 

914 


66 


The third admission points no lesson 
The fourth admission was in June, 1920 The blood-sugar 
had agam nsen to 0 24 per cent , but the sugar in the unne, as 
is shown m Table V, amounted to but 9 grams A still lower 
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caloric diet was instituted Upon two days lie was fasted, and 
his food consisted exclusively of protein for the remainder of the 
first week This tune the blood-sugar fell to normal m seventeen 
days Thereupon the diet w as increased and he w as discharged 
with 30 calories per kilogram body Height, made up of carbo- 
hydrate 9 grams, protein 53 grams, and fat 74 grams 

Tim fifth entry was not significant 

In June, 1921 he returned to the hospital for the sixth time 
with a blood-sugar of 0 25 per cent , blood fat of 1 per cent , 
but the sugar in the urine, as at all previous admissions, was 
low, 0 1 per cent There was slight acidosis On this occasion 
prolonged treatment did not bring the blood-sugar to normal, 
although the total calories in the diet were kept low The 
measures adopted, however, were by no means as rigid as on 
previous occasions This raises the query as to whether it 
would not have been preferable to have adopted the routine 
which worked successfully at the second and fourth admissions 
He was discharged with a high blood-sugar, with 0 5 per cent 
sugar m the unne and a diet of carbohydrate 5 grams, protein 
50 grams, fat 61 grams, making a total of 769 calorics 

Passing over his seventh short stay of a few' days in the hos- 
pital in October, 1921, he re-entered for the eighth and most 
recent time January 2, 1922 (Sec Table VI) Acidosis was 
now marked by the ferric chlond test, showing a positive reaction 
for diacctic acid, the ammonia amounting to 2 1 grams m 
twenty-four hours, and the Fridericia test, showing the alveolar 
COa to be at 29 mm Hg pressure The blood -sugar was 0 24 
per cent and the blood fat was 1 68 per cent , a little more than 
twice the normal value He was too ill to be weighed daily 1 he 
carbohydrate in the diet was gradually curtailed, protein limited 
and fat excluded, and in two days the acidosis had cssentialh 
disappeared From this point omvard the diet was increased, 
but on account of the high blood-sugar the protein was kept 
low as well as the carbohydrate, and the calories were restricted 
Yet he did not become sugar free and the blood-sugar remained 
high 

At this point it is worth while to diverge in order to empha- 
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TABLE VI 

Case No 1305 Eighth Admission* 



Unnc 

Ammo- 

nia 

1 

P 

F 

Cal 

Blood- 

sugar 

per 

cent. 

fasting 

Weight 

pounds 

net 

1922 

Daj s on 
en diet 

Diacetic 
aod g 

Sugar 
m. 24 hr= 

Jan 











2 


+■++ 

mm 








2-3 

1 

+ 

S3 

2 1 

51 

10 

2 

262 



3-4 

1 

+ 

mm 

1 3 

38 

6 

1 

185 



4-5 

1 

S1+ 

39 

2 8 

22 

13 

IS 

302 



5-6 

1 

SI+ 

13 

1 36 

12 

19 

24 

340 



6-7 

1 

S1+ 

25 


11 

IS 

30 

386 


57 

7—8 

1 

SI+ 



11 

IS 

36 

440 



8-9 

1 

0 


0 95 

11 

23 

51 

595 



9-10 

1 

0 

16 


12 

29 

51 

623 


58 

10-11 

1 

0 

18 


4 

5 

16 

180 



n-12 

1 

0 

14 


1 

13 

12 

164 



12-13 

1 

0 

7 


3 

19 

39 

339 



13-15 

2 

0 

7 


3 

19 

52 

556 



15-18 

3 

0 

14 


3 

19 

64 

664 



18-19 

1 

0 

15 


4 

27 

69 

755 



19-20 

1 

0 

17 

1 3 

2 

7 

10 

126 



20-21 

1 

0 

9 


3 

19 

64 

664 


55 

21-22 

1 

0 

18 


5 

20 

76 

824 



22-23 

1 

++ 

26 

1 8 

8 

24 

68 




23-30 

7 

+ 

15 

1 8 

9 

17 

73 




30-31 

1 

++ 

8 

0 88 

0 

0 

0 



55 

Feb 











31-5 

5 

-J- 

14 


10 

17 

73 




5-15 

10 

-l- 

11 


10 

18 

75 

787 

0 26 

51 

15-16 

1 

SI+ 

mm 

1 1 

5 

13 

55 

E3 



16-20 

4 

S1J- 

9 


8 

16 

87 

879 



20-21 

1 

Sl-4- 

6 


4 

13 

53 

535 

0 23 


21-22 

1 

Sl-s- 

3 


3 

9 

36 

372 



22-24 

2 

0 

4 

0 59 

4 

12 

46 

4S5 

0 19 


March 











24-3 

8 

0 

5 


9 

16 

87 

879 

m 

55 


size the importance of creatuun as a confusing element m sugar 
tests Both the twenty-four-hour specimens of the urine gave 
positive tests for sugar and also various morning specimens 
Feliling’s test likewise gave a positive reaction, but, on the 
'OI- 5—77 
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other hand, no sugar was obtained m the same specimen with 
Nylander’s reagent As you are aware, this reagent does not 
react with creatinm and unc acid The unne was accordingly 
shaken with Lloyd’s alkaloidal reagent, which is known to re- 
move creatinm and unc acid, and the filtrate w-as then tested 
for sugar with all three tests— Benedicts, Fehhng’s, and Ny- 
lander’s All were alike negative Therefore, in cases of undcr- 
nutntion like the present one must remember the probability 
of a high excretion of creatinm and take measures to avoid 
the error of interpreting its presence as sugar 

Returning to the serious dilemma reached m the case it was 
decided to adopt the Newburgh-Marsh method of treatment 
The carbohydrate was reduced to 5 or 10 grams, the protein to 
0 7 gram per kilogram body w eight, and the calones raised to 
30 per kilogram Although Thomas remained upon this diet 
for several w'eeks no twenty-four-hour specimen of urine became 
sugar free and the blood-sugar at no time fell below' 0 19 per 
cent On the other hand, the boy’s general condition seemed 
improved, though he exhibited a slight acidosis as measured by 
the ferric chlond test for diaceUc acid, the Rothera test for ace- 
tone in the blood, and the Fridericia test for carbon dioxid m 
the breath 

Coincidently wnth the change to the low carbohydrate, low' 
protein, and high fat diet various other expedients were adopted 
to improve the tolerance for carbohydrate (1) For example, 
it was found that if the carbohydrate was given in five meals 
the sugar excreted was somewhat less than when it was taken in 
three meals, a procedure which Dr Horace Gray found useful 
w-ith some of my other cases (2) The quantity of carbohydrate 
at breakfast w'as made distinctly less than that at any of the 
other meals (3) Washed bran biscuits and washed vegetables 
were omitted because of the uncertam quantity of carbohydrate 
which they not infrequently contam, despite honest efforts at 
removal, and instead all carbohydrate was given m the form of 
such staple articles as lettuce and cream Nevertheless, m the 
face of all these measures, sugar in the urine persisted and the 
blood-sugar remained high There was but one encouraging 
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chemical sign to support the clinical improvement, and this was 
the fall of the percentage of blood fat from twice the normal to 
nearly normal 

Patients often become hospitalized, and as Thomas had 
been placed upon as satisfactory a diet as any of us could devise 
it was decided, not without some misgivings, to send him home 
in the hope that the change from dose observation combined 
with persistence in the diet, which had been so carefully planned, 
would prove advantageous The result was fortunate This 
morning, eighteen days after discharge, he returns to the hos- 
pital looking better and, mtrabile diciu, his unne is free from al- 
bumin, sugar, and diacetic acid, his blood-sugar 0 08 per cent., 
his blood fat 0 70 per cent , and he has gamed 5 pounds 

In this connection another similar example of extraordinary 
nnprovement outside of an institution may be cited — Case No 
866, who remained at the hospital for more than six months with- 
out ever attaining a normal blood-sugar Finally, he went to 
sea on a lumber schooner, and lived strictly according to his 
carbohydrate, protein, fat, and caloric regimen, which on the 
schooner was almost entirdy limited to cabbage, fish, and 
bacon Upon this regime he also became sugar free and acquired 
a normal blood-sugar, which he demonstrated to us all m re- 
peated tests when the schooner returned to Boston after an 
interim of four months 

Recurring to Thomas’ case, one must not be too elated at 
his improvement. He has a pulse as low as 48 and his blood- 
pressure is 70/48 Were it not that he appears to be in such 
good condition and that his gam in weight seems to be largdy 
an actual gam in body substance and not merdy edema, there 
would be cause for anxiety at his blood-sugar having dropped 
to as low a value for him as 0 08 per cent. This might signify 
inanition in the last stages 1 

This case demonstrates that persistence m a method of 
treatment which appears to be right and yet does not at once 
yield good results, may m the end give relief to symptoms and 

1 He returned for a visit on Apil 11, 1922 The gain in weight has 
been maintained b’ood sugar 0 OS per cent His appearance is improved 
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enable the patient to become sugar Iree It illustrates how 
essential it is to pursue a plan of treatment for weeks or even 
months before considering it of no avail This is not an infre- 
quent observation, although at present not supported by defi- 
nite statistics It is a tribute winch one is glad to pay to Dr 
Newburgh and Dr Marsh, because I believe this to be the type 
of case suitable to the procedures they recommend It shows 
that the presence of abnormal values for sugar in the urine and 
blood is not a contraindication to allowing a patient to go home 
Continuance of treatment apart from constant supervision and 
thought of their case will often improve the condition of the 
diabetic A prolonged hospital stay has not in my experience 
been good for diabetic patients 

Thomas has lived nearly five years since the commencement 
of his diabetes At onset he was ten years of age, his height 
4 feet, 5 inches, and his weight S3 pounds Today he is fifteen 
years old, his height 4 feet, 10 inches, and lus weight is 61 pounds 
What Thomas has done largely by himself it should be possible 
for other children to do who are m more favorable circum- 
stances, provided they are as faithful to the diet 



CLINIC OF DR JOHN LOVETT MORSE 
Professor of Pediatrics, Emeritus, Harvard j\Iedical School 


CHRONIC INDIGESTION IN EARLY CHILDHOOD 

Tots little boy is twenty-five months old He is the only 
rhild of healthy parents, was bom at full term, was normal 
at birth, and weighed 8f pounds He was weaned after a few 
days because his mother had an abscess of the breast He 
did not thrive until he was seven months old At that time 
he was m fair condition and his digestion nearly normal He 
continued to do well until he was eleven months old, when 
he weighed 18 pounds At that tame he was taking a wdiole 
milk mixture with dextnmaltose, oatmeal gruel, and a little 
potato His appetite then became capricious and he stopped 
gamin g He soon after began to vomit, but vomiting was never 
a marked symptom Diarrhea developed, which alternated 
with constipation His diet was changed in many ways At 
times he was given whole milk mixtures, at others cream mix- 
tures As it was believed that he was not able to digest fat, 
he was finally put on skimmed milk mixtures, and at one time 
on buttermilk It was thought that the maltose-dextrin mix- 
tures disagreed with him less than milk-sugar or cane-sugar 
Various sorts of cereals had been tried It seemed as if none 
of them agreed very well It was thought, how ever, that stramed 
oatmeal and barley agreed better than the wheat preparations 
Beef juice, at one time, had seemed to disturb him a great deal 
Egg always upset him He was usually able to take some meat, 
but at other times it came through undigested The fruit 
juices alw ays mcreased the diarrhea 

During the last two or three months he has failed quite 
rapidly He is able to sit up alone, but cannot stand on his 
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feet He is very fussy, and unwilling to stay alone for a minute 
He cnes almost constantly unless he is wheeled about in his 
carriage His mother says that “he hates himself and every- 
body else ” His nights are very poor His appetite is now 
very bad He is not vomiting, but is having several very large, 
watery, loose stools daily His mother says that they are at 
tunes so large that they wet not only Jus clothes, but the bed, 
and that at times, when he is lying on his bach, his hair is wet 
by them He has lost weight rapidly His diet during the last 
few weeks has been buttermilk oatmeal, farma, cream of wheat, 
macaroni, nee, zwieback, toast, white crackers, milk-toast, 
chop, wlute meat of chicken, steak, junket, and -white of egg 

Physical Examination — He is mostly abdomen, with a 
small chest and extremities lutched to it He is, in general, 
much emaciated, but, as so often happens m these cases, his 
lips and nails are of good color although Ins sk in is pale The 
skin is dry and slays in folds when pinched up His expres- 
sion is that of the chronic cross invalid The fontanel is closed 
and the head of good shape The tongue is nearly clean and 
the throat normal He has 16 teeth There is no rosary and 
the chest is of good shape The heart and lungs are normal 
The abdomen is very large and tense There is dulness in the 
flanks, which shifts slightly with change m position There 
is no fluid wave The rest of the abdomen is tympanitic No 
masses are palpable m it There is no visible peristalsis and 
rectal examination is negative The liver, spleen, and kidneys 
are not palpable The extremities are normal There is no 
spasm or paralysis The knee-jerks arc normal Kcrmg’s 
sign is absent There is no enlargement of the peripheral lymph- 
nodes His weight varies between 14 and IS pounds The 
variation depends on whether his bowels have moved or not, 
a change of ] pound not bemg uncommon with a movement 
of the bowels 

His last stool is very liquid and almost fills a pint jar It 
is yellowish brown and macroscopically shows a little mucus 
and some shreds It is so acid that wet litmus-paper turns 
bright red when it is put m the bottle before it reaches the 
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stool at all Microscopically there is no fat, but an occasional 
starch granule and many lodophyhc bacteria 

The urrne con tains neither albumin nor sugar and is free 
from acetone and diacetic acid 

Diagnosis — The enlargement of the abdomen and the 
dufting dulness m the abdomen suggest, if one is not familiar 
with this type of case, tubercular peritonitis The history 
in this instance is, however, not at all like that in tubercular 
peritonitis It is most unusual to have diarrhea of this type 
in tubercular peritonitis in childhood Furthermore, he would 
almost certainly ha\e died months ago if the symptoms were 
due to tuberculosis When the intestines are dilated, as in this 
instance, and filled with watery feces and gas, the feces gravitate 
to the flanks and cause dulness there, and change their position 
with the position of the patient In this instance there was 
no fluid wave, but in some cases of this type a fluid wave will 
be present, although there is no free fluid in the peritoneal 
cavity Several tuberculin tests have been done on this boy, 
all of which have been negative A negative tuberculin test 
does not positively exclude tubercular peritonitis, but makes 
it very improbable The white count is 16,000, which is higher 
than would be expected in tuberculosis The large size of the 
abdomen suggests the possibility of congenital malformation 
or acquired dilatation of the colon Congenital malformation 
can be ruled out by the relatively late development of the 
abdominal distention Acquired dilatation is possible, but the 
story is not characteristic of that condition There is no visible 
peristalsis and the rectal examination is negative Moreover, 
the physical signs in this instance are consistent with a general 
dilatation of the intestines, which is not uncommon in severe 
chronic disturbances of digestion in infancy and early child- 
hood A positive diagnosis of chrome indigestion seems, there- 
fore, justifiable Incidentally, it is noteworthy that, as is usual 
in such cases, there are no evidences of rickets or scurvy More- 
o\er, the unne, as is also usually the case, shows no evidences 
of irritation of the kidneys or of acid intoxication 

The diagnosis of chronic indigestion is, however, not sufficient 
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in cases of this sort In order to treat these cases satisfactorily 
it is necessary first to determine, if possible, the cause of the 
indigestion, and particularly its type 

Normally the digestive powers are equal to the work de- 
manded of them, that is, the digestion of the food The equilib- 
rium between the digestive powers and the work to be done 
by them may be disturbed m two ways by a decrease in the 
powers of digestion or by an increase m the work to be done 
Decrease in the powers of digestion may be due to overfatigue, 
either physical or mental, diseases outside of the digestive 
tract, and diseases of the digestive tract itself Increase in 
the work to be done in digestion may be due to improper methods 
of eating, too much proper food or improper food 

The causes which produce a decrease in the powers of diges- 
tion should always be first investigated In this instance over- 
fatigue evidently played no part in the causation of the indiges- 
tion, although it is probable that physical overfatigue now 
exaggerates the condition In early childhood the diseases 
which most commonly cause disturbances of the digestive 
tract are diseased conditions in the fauces, nasopharyngitis 
and pyelitis These conditions are excluded in this instance 
by our examination, so also are all other diseases outside of 
the digestive tract Primary disease of the digestive tract is 
very uncommon at this age In most instances there are none 
or only slight pathologic changes m the digestive tract, the 
symptoms being due simply to disturbances of function These 
disturbances are almost always secondary to disturbances 
originating in the contents of the tract as the result of improper 
food or bacterial fermentation In this instance there are no 
evidences of anything more than a disturbance of function and 
dilatation of the intestines from the excessive formation of gas 
and the weakening of the intestinal and abdominal muscles 
It is evident that in this instance improper methods of 
eating had nothing to do with the on 1 ontinuance of the 
disease It also see' - that his aS not brought 

on by too much fat 'king bac _ ' story it does 

not appear that he ^ ’ ' J *? e wn<5 » 
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however, given potato many months earlier than is advisable, 
aiy l was perhaps also given an excess of oatmeal at the same 
time The mistake, if any, which was made was in trying too 
many lands of food after his appetite became capricious and 
he stopped gainin g It is very diffi cult, however, for both 
parents and physicians not to do this when babies and children 
lose their appetites and stop gaining The result is, of course, 
that the symptoms are invariably exaggerated The proper 
Ime of procedure is always to cut down the food and to find 
out what food can be digested When this is done the appetite 
will return and finally gam m weight will ensue 

In many mild cases of indigestion no special type of indiges- 
tion has been established Treatment by the elimination of 
improper articles of food is all that is necessary and recovery 
is rapid In most of the more severe cases, however, the condi- 
tions are more complicated, and an mtolerance, more or less 
marked, for one or perhaps two of the individual food elements 
has become established This mtolerance may or may not be 
associated with fermentation in the intestinal contents as the 
result of abnormal bacterial activity This fermentation may 
take place in any of the food elements, usually primarily in the 
carbohydrates or proteins and only secondarily m the fats 
In this instance there can be no doubt that there is abnormal 
and iery marked fermentation in the intestinal contents The 
marked acidity of the stools show s conclusively that the fermen- 
tation is in the carbohydrates, not m the proteins This con- 
clusion is strengthened by the presence of lodophylic bacteria 
It is probable that, as there are no fat or fat elements in the 
stools, there is at present no secondary fermentation in the fats 
Moreover, recently he has had practically no fat in his diet 
It is also evident that sugar is not the cause of the fermentation 
in this instance, because he has had no sugar except the small 
amount of milk-sugar contained in the buttermilk during the 
last few weeks The fermentation must therefore, be in the 
starches The final diagnosis m this case, therefore, is chrome 
indigestion with fermentation, the fermentation being m the 
carbohydrates especially m the starches 
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In cases of this type it is of importance to determine whether 
or not the gas bacillus is the cause of the fermentation T his 
will be determined m this instance by the fermentation test 
It is not probable, however, that the gas bacillus will be found 
to be the cause, because, when it is the cause of the trouble, 
the stools are usually green and contain more mucus than m 
this instance (The fermentation test was earned out m this 
instance and was negative, showing that the disturbance was 
not due to this orgamsm ) With our present knowledge it is 
usually impracticable to determine the exact type of fermenting 
organism if the gas bacillus can be excluded The type of 
organism is, moreover, of little or no importance in pointing 
out the line of treatment The kind of fermentation, whether 
carbohydrate or protein, is the important thing 

Treatment — There is no place for the so-called “digestants” 
m the treatment of this condition There is almost never an 
insufficiency of either pepsin or hydrochloric acid Pancreatin 
is destroyed m the stomach It is, however, of great importance 
to make life as easy for him as possible and to guard him against 
overfatigue, either physical or mental This means the exercise 
of much tact and judgment on the part of his parents On 
the one hand, they must avoid crossing him as much as pos- 
sible, and yet must be careful not to spoil him He must be 
kept as quiet as possible and yet not allowed to tire himself 
out by fussing and fuming because he is kept quiet 

The treatment consists almost entirely in regulation of his 
diet This must be regulated along two lines It must be such 
that he can digest it and such that fermentation cannot take 
place in it Furthermore, he must be given enough of this food 
to cover, at least, his minimum caloric needs Although we 
have no definite proof from our own observations that he can- 
not digest and utilize fat, it is almost certain, from our expen- 
•ence in the past and from what we know as to the frequency 
of secondary disturbances of fat digestion in carbohydrate 
fermentation, that he cannot take it Fat must, therefore, 
be excluded from his diet It is evident also that the pathologic 
fermentation in the intestinal contents must in some way be 
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limited Theoretically it would seem as if this could be done 
in two ways by giving bacteria to destroy or neutralize the 
action of the bacteria which are causing the fermentation or 
by cutting down or eliminating the food element or elements 
on which these bacteria are growing Unfortunately, it is 
impossible to permanently implant any organisms in the intes- 
tines by giving them in the food It is impossible to perma- 
nently change the intestinal bacterial flora by giving bacteria 
by mouth, although the flora may be temporarily somewhat 
modified if the bacteria are given continuously The intestinal 
flora can be changed, however, by changing the composition 
of the food, that is the flora may be changed from the acido- 
philic to the putrefactive by changing the composition of the 
food, and nee versa Cutting down the proportion of the carbo- 
hydrates and increasing that of the proteins m the food changes 
the flora from fermentative to putrefactive, and cutting down 
the proportion of protein and raising that of the carbohydrates 
changes it from putrefactive to fermentative In this instance, 
since the gas bacillus is not the cause of the fermentation, lactic 
acid organisms would do active harm It is useless, therefore, 
to think of attempting to influence the fermentation m this 
instance by giving bacteria by mouth It can be limited by 
regulation of the diet, that is, by cutting out the carbohydrates 
as far as possible and by feeding him on proteins In this way, 
and in tins way only, can the fermentative process m his intestinal 
tract be modified It is not wise, however, to limit his diet 
entirely to proteins There is, of course, little danger of the 
development of acid intoxication on an exclusively protein 
diet, provided no fat is given It is, however, very difficult 
to supply a sufficient number of calories to a child of this age 
when proteins only are given The starches and milk-sugar, 
which are slowly broken down and remain in the intes tine for 
a long time, will certainly keep up the fermentation The 
maltose-dextrin preparations, especially those containing the 
larger proportions of maltose, are less dangerous, because they 
are absorbed higher up Better than these, however, are the 
sugars winch contain a considerable proportion of glucose 
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The most available of these is com syrup A sma ll amount 
of this will usually be absorbed high enough up m the intestinal 
tract so that it will not produce any marked amount of fermen- 
tation It will be advisable, therefore, to give him 1 ounce 
of corn syrup daily, mcreasmg this to 2 ounces if possible 

The most suitable protem for a child of this age is the pro- 
tein of milk This must be given, however, without fat In a 
condition as severe as this it is not sufficient to simply skim 
the milk The fat must be taken out by centnfugalization 
The amount of fat-free milk which can safely be given to him 
is limited because of the milk-sugar which it contains It will 
probably not be wise to give him more than 1 pint daily He 
can, however, be given the casern of milk in the form of cottage 
cheese made from centnfugalized fat-free milk Most children 
take this greedily Four tablespoonfuls a day will probably 
not be too much for him Other proteins which he can have 
are the white of egg, either soft or hard boiled, beef juice, the 
white meat of chicken, the lean of mutton or lamb chops, and 
scraped beef It is useless to give him broths, because they 
have practically no food value and incidentally stimulate 
peristalsis Beef juice is of little importance because it con- 
tains only 10 calories to the ounce It will probably be safe to 
give him the amount of meat corresponding to that m a small 
chop daily This amount of food contains between 500 and 
600 calories, an amount just about sufficient to cover his mini- 
mum caloric needs, but not enough for him to gam on He 
will, however, not be at all satisfied with this amount of food 
and will want something more to chew He can be given this 
in the form of diaprotem muffins and bread, which children 
usually like They will also add something to the caloric value 
of the food 

Whether this diet will entirely agree with him, whether it 
is sufficient, and whether it will evactly meet the indications 
can only be determined by the careful study of his weight, 
symptoms, and stools It must be changed and regulated 
from day to day as conditions determine 

It may be necessary to lmgate his colon and to give him 
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a cathartic from time to time It is possible that bismuth 
may help him somewhat The subcarbonate is preferable 
to the submtrate, which sometimes causes intoxication 

Prognosis — He will, m all probability, eventually recoier 
entirely His abdomen is not likely, however, to become much 
smaller, but in time he will grow to it Recovery will, how- 
ever, be extremely slow and a matter of years rather than of 
weeks or months It will certainly be interrupted by relapses, 
some of which may be quite severe His digestion will, if he 
recovers, as seems likely, eventually be as good as if he had 
never had this illness. 




CLIN IC OF DR GEORGE R MINOT 


Massachusetts General Hospital 


A CASE OF ACUTE BLOOD LOSS DUE TO PATHO- 
LOGIC HEMORRHAGE, WITH A CONSIDERATION 
OF BLEEDING FROM SURGICAL OPERATION IN 
SUCH CASES 

The Case Pathologic Physiology and Treatment of Acute 
Blood Loss Blood Regeneration After Acute Blood Loss 
The Effect of Transfusion on the Patient’s Symptoms of Acute 
Blood Loss The Patient’s Blood-picture Atypical Hemo- 
philia as the Diagnosis of the Cause of Hemorrhage The 
Effect of Transfusion on Checking Hemorrhage Considera- 
tion of Bleeding from Surgical Operation in Hemorrhagic 
Diseases and Conditions 

I AM gomg to show you today a case that illustrates the 
importance of carefully studying patients before undertaking 
a surgical procedure, and discuss briefly certain aspects of acute 
blood loss and the anemia it produces I shall indicate the 
nature of this patient’s disease and the benefits of transfusion 
I shall conclude my remarks by pointing out the value of a 
proper interpretation of the history and laboratory tests when 
operation is considered upon patients who may bleed 

The Case — The patient is a boy aged fourteen, who grv es 
the following history 

Three days ago he had his tonsils remoi ed at a small hospital 
in the suburbs, where he has been until an hour ago The 
operation was performed because he had been suffering from 
repeated attacks of tonsillitis The tonsils are said to have 
been \ery large and filled with necrotic material At the time 
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of the operation he did not appear to bleed abnormally, but 
ever since blood has more or less persistently oozed from the 
wounds After twelve hours a large blood-clot formed in his 
mouth and the hemorrhage was checked for a while How- 
ever, following an effort to cleanse the mouth, the clot loosened 
and blood loss has continued, being particularly excessive m 
the past eighteen hours 

The boy appears sick, very pale, white, not sallow' There 
is a large amount of clotted blood about the mouth and nose 
Blood mixed with saliva may be seen to drip very slowly on 
to the gauze held at his mouth He is restless, breathing shal- 
lowly and rapidly, 35 times to the minute His extremities 
are cold, yet he is perspiring freely The pulse is thready and 
feeble and its rate 160 per minute The systolic blood-pressure 
is 65 mm of mercury, and the diastohe between 40 and 45 
The hemoglobm is 45 per cent 

The patient presents the classical symptoms and signs of 
acute blood loss, and immediate suitable treatment for this 
condition is imperative and urgent In consequence of acute 
blood loss there is a diminution of the blood volume which 
leads to decrease of blood-pressure and development of anoxemia 
The immediate treatment of acute hemorrhage which is severe 
enough to threaten life, besides treatment to stop the blood 
loss, must be directed to the decreased blood volume This 
is best restored by the transfusion of blood A transfusion for 
this patient from a suitably tested donor is now r bemg arranged 
for While this procedure is bemg earned out I wish to review 
with you certain aspects of acute blood loss and the anemia 
that it produces We shall then consider the cause of this 
patient’s bleeding and other aspects of his case 

Pathologic Physiology and Treatment of Acute Blood Loss 
— The fluids of the body are of the most vital importance 
It is estimated that the fluid content of the body is 60 to 70 
per cent of the body weight This fluid consists of the blood, 
the lymph, and the tissue fluid, as well as that within the cells 
The organism staves to mamtam a fairly constant quantity 
of total fluid and to guard its chemical and physical consbtu- 
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tion in the various systems The maintenance of optimum 
conditions for cellular activity by regulation of the tissue fluids, 
together vrith regulation of the total volume of the body fluids, 
is what enables all higher forms of life to hie within their en- 
vironment The tissue fluids are of great importance These 
are the last path for the transport of nutrient material to the 
cell and the first to receive their waste products The blood 
usually occupies the first place in our minds, yet it is but one 
uni t of the fluid system It does, however, exert the controlling 
influence in the maintenance of function m the organism The 
blood volume is about one-eighth of the total body fluid, or 
5500 cc for a man of 70 kilograms The plasma volume re- 
mains surprisingly constant m the normal individual, and even 
m disease variations from normal are not often great except 
m conditions where rapid losses of fluid occur 

When the bod}* is confronted with loss of fluid, fluid is with- 
drawn from the tissues to the blood This is done to maintain 
the higher centers at the expense of the tissues m general Thus 
the individual cells suffer before the blood-plasma itself shows 
depletion Following blood loss deficient amounts of oxygen, 
from lack of available hemoglobin, reach the tissues, and thus 
anoxemia results The tissues likewise are depleted of their 
plasma colloids, which are protecting factors in the interrela- 
tions of the blood and tissues Sudden changes in the colloidal 
environment of the cells probably injure protoplasm while 
anoxemia may result in the production of poisonous products 
Such changes m the tissues are important to recognize, but 
they are not to be looked upon as the chief cause of the pro- 
duction of the symptoms of acute blood loss 

The symptoms of the blood loss are not so much related 
to absolute lack of hemoglobin as to a diminution of blood 
volume and lack of utilization of the hemoglobin remaining 
m the body In the case of acute hemorrhage dilution of the 
blood rapidly occurs by transfer of the tissue fluid to the vascular 
system and the original volume of the plasma is promptlv 
restored if the hemorrhage is not too great and if the supply 
of tissue fluids is adequate The chief danger in acute hemor- 
1 ol. 5 — 7S 
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rhage is due to the rapidity with which the blood is lost rather 
than the amount that leaves the body If hemorrhage occurs 
so suddenly that those compensatory mechanisms, such as 
vasoconstriction and tissue fluid dilution, cannot maintain 
the blood-pressure at a safe level, death ensues unless measures 
are taken to remedy the defects The vasomotor mechanism 
which enables the vascular system to adjust itself to a small 
blood volume in order to maintain a normal pressure may be 
adequate for a period of time and then fail Its failure, or the 
reduction of the blood volume below a certain level, will be 
evidenced by a drop in blood-pressure accompanied by the 
attendant difficulties whicli this failure of the circulation imposes 
upon the organism The systolic blood-pressure is perhaps 
the best single indicator of the condition of the patient who 
is losing or has lost blood A low blood-pressure is also char- 
acteristic of shock, a condition often complicating hemorrhage, 
and one m which decreased blood volume occurs A consider- 
able decrease of carbon-diovid content and of alkali in the blood 
occurs as the result of acute blood loss coincident with the in- 
creased respiration Tills leads to acapnia, and thus, as Yan- 
dell Henderson and his associates (Jour Amer, Med Assoc , 
1922, 78, 697) have pointed out, that through the loss of red 
blood-corpuscles hemorrhage is a form of asphyxia 

After an acute hemorrhage the hemoglobin and red count 
will not fall until restoration of the plasma volume commences 
Gradually, as the plasma volume is restored, there is a conse- 
quent dilution of hemoglobin and red corpuscles Thus a fall- 
ing hemoglobin percentage and falling red count after a severe 
hemorrhage are not to be looked upon as indicating further 
blood loss, but as indicative of a desirable dilution of the blood 
The amount that the blood can be diluted seems to depend 
within certain limits on the total amount of hemoglobin remain- 
ing When this amount is about 30 per cent or below, the 
process of dilution is not able to proceed without the presence 
of more hemoglobin Under such circumstances the body suf- 
fers fully as much from hemoglobin as blood \ olumc deficicnc> 

The criteria upon which to judge the condition of the patient 
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are blood-pressure readings, hemoglobin determinations, and 
pulse- and respiratory rate A very low systolic pressure, 70 
mm , for example, indicates a great diminution of the blood 
volume Subsequent determinations are valuable to indicate 
whether the reaction of the patient is favorable or not Single 
hemoglobin estimations are of little significance A stationary 
level of hemoglobin is undesirable, while a falling hemoglobin 
indicates a flow of fluids from the tissues to the circulation 
The faster the pulse, the poorer is the state of the patient 
Likewise, the more rapid and more shallow the respirations, usu- 
ally the more critical is the condition of the patient, because of 
the decrease of carbon-dioxid content and alkali of the blood 
When possible, the determination of the blood alkali from the 
carbon-dioxid content of the arterial blood will aid to estimate 
the prognosis 

It is to be emphasized that the immediate treatment of 
acute blood loss should be directed at the blood volume Large 
amounts of fluids administered by the alimentary tract may 
often accomplish the purpose for which transfusion seems indi- 
cated All cases, whether given transfusion or not, will be 
helped by giving by mouth or rectum large amounts of fluids 
Blood substitutes, such as gum acacia suspensions, given intra- 
venously can restore blood volume rapidly, and may serve to 
restore the circulation when the hemoglobm is not greatly 
decreased No absolute indication for transfusion exists so 
far as the oxygen need is concerned if the total hemoglobm 
is above about 30 per cent However, when blood loss is severe 
enough to threaten life, transfusion of blood is distinctly the 
most satisfactory and effective procedure, and transfusion 
becomes a necessity, not a choice, if the hemoglobm is 30 per 
cent or below There is no therapeutic procedure that so 
rapidly changes a picture of impending death to one of relative 
well-being as does transfusion after acute hemorrhage The 
exact procedure to be adopted m each case depends upon the 
amount and rate of blood loss If the loss is less than 1000 c c , 
and the blood-pressure chart shows the systolic pressure to 
remain above 90, there are no positive indications for trans- 
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fusion or infusion Even after larger losses nature alone may 
accomplish a satisfactory result The dividing line between 
death and recovery after sudden blood loss is a narrow one, 
and a reduction of one-third of the blood volume is approxi- 
mately the fatal point, though a reduction of this amount 
of hemoglobin is easily tolerated Thus, when about 2 liters, 
or one-third of the blood volume, is lost, transfusion null give 
striking results and perhaps be actually life-saving 

A positive indication for transfusion is the known loss of 
over approximately 2000 c c of blood, or a persistently falling 
systolic blood-pressure, or one that remains below' 90, together 
with no persistent decrease m the hemoglobin Under such 
circumstances transfusion relieves the anoxemia, increases the 
blood volume, increases the output of the heart per systole, 
and thus restores the arterial pressure to a normal figure 
In any case of hemorrhage adequate consideration should 
always be given to the pulse- and respiratory rate and the 
patient’s general appearance and condition, and to the location 
and character of the blood loss 

Cases of acute blood loss that are transfused appear to have 
their convalescence shortened and regenerate their blood more 
satisfactorily or sooner than similar cases that are not trans- 
fused This effect of transfusion on the rate of convalescence 
should be recognized, and may be taken mto account when 
one is considering the desirability of this procedure for its imme- 
diate beneficial effects in cases of acute blood loss In many 
cases of hemorrhage there is doubt if transfusion is necessary 
If there is considerable doubt, transfusion best be undertaken 
In other instances where this doubt is not so great, the fact 
that though it may not be necessary it will probably shorten 
convalescence as well as improve the immediate symptomatology', 
will permit the decision to give the patient blood It is, however, 
to be clearly recognized that transfusion is not necessary or 
definitely desirable m many cases suffering from relatively 
slight or gradual losses of blood, so that the procedure is not 
to be hastily recommended Transfusion probably hastens 
convalescence of the patient with an anemia from blood loss 
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because a greater amount of hemoglobin in the body permits 
the different organs to function more normally than a lesser 
amount Thus, with a greater rather than a lesser hemoglobin 
content of the body, there appears to be a more favorable 
situation created for the manufacture of blood With a greater 
amount of hemoglobin the intensity of blood formation as 
reflected in the peripheral blood by the numbers of youthful 
red cells may not be so great as when there is a lesser amount, 
and one should reco gniz e that excessive amounts of hemoglobin 
within the body can act to depress marrow actmty 

In addition to the administration of fluids, and transfusion 
if necessary, a case suffering from blood loss should have suit- 
able general management He must be kept warm and have 
adequate rest, using moiphin if necessary The patient should 
be put as soon as possible upon a full high calorie diet, which 
should mclude a liberal amount of meat protein, but this should 
not be given to the exclusion of suitable amounts of carbo- 
hydrates, fats, salts, and vitamins Clinically, it appears that 
cases with anemia due to blood loss definitely restore their 
red cells and hemoglobin faster on such a diet than on high 
calorie diets with small amounts of animal protein This is 
in accord with the observations of Whipple and his associates, 
that following blood loss in animals a diet containing meat 
influences favorably blood regeneration 

Blood Regeneration After Acute Blood Loss. — Restoration 
of the plasma volume may be rapidly brought about after blood 
loss, but the restoration of the red cells and hemoglobin is a 
slow process, often requiring several months following a moder- 
ately severe hemorrhage The regeneration of the blood begins 
rapidly Within an hour a polynuclear leukocytosis develops, 
so that the total white count is often 20,000 per cubic milli- 
meter a few hours after a hemorrhage This may be dependent 
upon a rapid flow of tissue substances into the blood-stream 
which follows hemorrhage carrying with it protein material 
which is known to induce leukocytosis The increase of bone- 
marrow leukocytes in gradually decreasing numbers persists, 
hone\er, from days to weeks Their persistent increase is 
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indicative of active regeneration of the marrow elements called 
forth by the demand created by blood loss Following the rise 
in white cells comes a rise m the platelets, so that after a few 
days it is not unusual to see four tunes as many platelets as 
normal, and these often of small size This increase of these 
elements derived from the megakaryocytes of the marrow is 
a distinct feature of the blood m the anemia of acute blood 
loss Gradually their numbers fall from the high level seen 
sdme days after hemorrhage, but they usually remain increased 
until the blood is essentially normal Immediately after hemor- 
rhage nucleated red cells and increased numbers of reticulated 
red cells (youthful red cells) may be seen Their presence 
at tlus time indicates, as Drinker has pointed out, a thorough 
stirring up of the blood already m the bod}' and arc not neces- 
sarily related to the formative crises of the young cells seen 
later Similarly, immature wlutc cells, as myelocytes, may 
appear at such a time m the blood-stream With the restora- 
tion of blood volume there develop increasing numbers of 
reticulated red cells, which then herald an increase of the red 
count If the plasma volume is not adequately restored for 
some days, the height of the reticulated cells is delayed Their 
appearance is relatively slower than that of the leukocytes 
and platelets These formative crises of young red cells indicate 
a more rapid bone-marrow proliferation than the available 
marrow space permits, so that there is an alteration m the rate 
of delivery of the young cells into the circulation If the altera- 
tion is abnormal enough, blasts and other immature bone- 
marrow elements may occur Such crises of young red cells 
together with immature white cells may occur in any anemia 
In the pathologic anemias, as pernicious anemia, in contrast 
to the anemia from blood loss, these crises often indicate a 
marrow dissolution or disintegration rather than a desirable 
marrow regeneration Gradually, with the compensating 
growth of the marrow after blood loss, the young red cells decline 
in numbers, usually reaching near normal in from seven to 
fifteen days Their numbers are somewhat related to the hemo- 
globin level They decline as the hemoglobin increases, as 
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■was pointed out when reference was made to the fact that 
transfusion may favorably affect blood regeneration in cases 
of anemia due to blood loss 

The restoration of the red cells, though a slow process, is' 
more rapid than the restoration of the hemoglobin Hence 
achromia, which often increases in the first two weeks, and a 
low color-index are features of the blood-picture m convalescence 
The red cells, besides showing achromia and evidence of youth 
(reticulation and polychromatophilia), will show an abnormal 
but not marked variation in size, their average size being smaller 
than normal, though true microcytes are not seen Tailed and 
fragmented cells and true microcytes apparent!}* are indicators 
of abnormal blood destruction This process plays no part 
in the production of the anemia of blood loss Thus, variation 
in shape of but only a relatively slight degree occurs 

At the end of a month after a moderately severe hemor- 
rhage the patient will seem essentially well, but there will be 
unmistakable changes in his blood for a considerably longer 
penod It is important to recognize the slow but normal return 
of the red cells and hemoglobin because it indicates that the 
patient’s activities during this penod must be curtailed in 
order to enable him to obtain the most satisfactory return to 
health 

The Effect of Transfusion on the Patient’s Symptoms of 
Acute Blood Loss — The patient I showed you has been trans- 
fused with 1000 c c of blood from a healthy donor of the same 
iso-agglutination group The donor’s hemoglobin was 100 
per cent before transfusion Besides transfusion the patient 
has received fluids by rectum and mouth, which will be con- 
tinued in generous amounts m the coming twenty-four hours 
From the considerations gi\ en above it is evident why it was 
desirable to give this patient a transfusion of blood I now 
wish you to obsene him again thirty minutes after his trans- 
fusion His restlessness and sweating ha\e ceased, his color 
has improved The pulse, instead of being 160 per minute 
and feeble, is of good quality and now but 90 The respira- 
tions are deeper and have slowed to 22 The systolic blood- 
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indicative of active regeneration of the marrow elements called 
forth by the demand created by blood loss Following the nse 
in white cells comes a nse in the platelets, so that after a few 
days it is not unusual to see four tunes as many platelets as 
normal, and these often of small size This increase of these 
elements denved from the megakaryocytes of the marrow is 
a distinct feature of the blood m the anemia of acute blood 
loss Gradually their numbers fall from the high level seen 
some days after hemorrhage, but they usually remain increased 
until the blood is essentially normal Immediately after hemor- 
rhage nucleated red cells and increased numbers of reticulated 
red cells (youthful red cells) may be seen Their presence 
at this time indicates, as Dnnker has pointed out, a thorough 
stimng up of the blood already in the body and are not neces- 
sarily related to the formative crises of the young cells seen 
later Similarly, immature white cells, as myelocytes, may 
appear at such a time in the blood-stream With the restora- 
tion of blood volume there develop increasing numbers of 
reticulated red cells, which then herald an increase of the red 
count If the plasma volume is not adequate!)' restored for 
some days, the height of the reticulated cells is delayed Their 
appearance is relatively slower than that of the leukocytes 
and platelets These formative crises of young red cells indicate 
a more rapid bone-marrow proliferation than the available 
marrow space permits, so that there is an alteration m the rate 
of delivery of the young cells mto the circulation If the altera- 
tion is abnormal enough, blasts and other immature bone- 
marrow elements may occur Such crises of young red cells 
together with immature white cells may occur m any anemia 
In the pathologic anemias, as pernicious anemia, in contrast 
to the anemia from blood loss, these crises often indicate a 
marrow dissolution or disintegration rather than a desirable 
marrow regeneration Gradually, with the compensating 
growth of the marrou after blood loss, the young red cells decline 
in numbers, usually reaching near normal in from seven to 
fifteen days Their numbers are somewhat related to the hemo- 
globin level They decline as the hemoglobin increases, as 
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was pointed out when reference was made to the fact that 
transfusion may favorably affect blood regeneration m cases 
of anemia due to blood loss 

The restoration of the red cells, though a slow process, is' 
more rapid than the restoration of the hemoglobin Hence 
achromia, which often mcreases m the first two weeks, and a 
low color-index are features of the blood-picture in convalescence 
The red cells, besides showing achromia and evidence of youth 
(reticulation and polychromatophika), will show an abnormal 
but not marked variation in size, their average size being smaller 
than normal, though true microcytes are not seen Tailed and 
fragmented cells and true microcytes apparently are indicators 
of abnormal blood destruction This process plays no part 
in the production of the anemia of blood loss Thus, variation 
m shape of but only a relatively slight degree occurs 

At the end of a month after a moderately severe hemor- 
rhage the patient will seem essentially well, but there will be 
unmistakable changes in his blood for a considerably longer 
period ft is important to recognize the slow but normal return 
of the red cells and hemoglobin because it indicates that the 
patient’s activities during this period must be curtailed m 
order to enable him to obtain the most satisfactory return to 
health 

The Effect of Transfusion on the Patient’s Symptoms of 
Acute Blood Loss — The patient I showed you has been trans- 
fused with 1000 c c of blood from a healthy' donor of the same 
iso-agglutination group The donor’s hemoglobin was 100 
per cent before transfusion Besides transfusion the patient 
has received fluids by rectum and mouth, which will be con- 
tinued in generous amounts m the coming twenty-four hours 
From the considerations given above it is evident why it was 
desirable to give this patient a transfusion of blood I now 
wish y'ou to observe him again thirty minutes after his trans- 
fusion His restlessness and sweating have ceased, his color 
has unproved The pulse, instead of being 160 per minute 
and feeble, is of good quality- and now but 90 The respira- 
tions are deeper and have slowed to 22 The systolic blood- 
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pressure has nsen to 110 The hemoglobin is SO per cent A 
general sense of well being has been substituted for a state of 
anxiety, and a condition of doubtful outcome has been turned 
to one having a much more favorable prognosis The bleeding 
has stopped The reason for tins will be discussed later The 
patient’s improvement is due chiefly to the increased efficiency 
of the circulation from the increase of blood volume, as mani- 
fested by a higher blood-pressure, slower pulse-rate, and in- 
creased oxygen-carrymg capacity of his blood If the patient 
had had a normal blood volume of about 5000 c c , and had 
received 1000 c c of blood with 100 per cent hemoglobin, one 
would have expected a nse of 20 per cent hemoglobin His 
hemoglobin, however, has risen but 5 per cent A greater nse 
has not occurred because with the increase of blood volume 
there has been plasma dilution, so that with the increased amount 
of fluid in the vascular bed each unit of blood contains less of 
the patient’s own hemoglobin than before transfusion 

The Patient’s Blood-picture — The red count was not deter- 
mined before transfusion, but now, after tins procedure, it is 

2.800.000 per cubic millimeter, and the hemoglobin is 50 per cent 
The blood-picture before transfusion, winch is similar to 

that since transfusion, indicates that all three formed elements 
of the marrow are responding to the blood loss that has occurred 
in the past three days, and that the blood formation is pro- 
ceeding at an increased desirable rate The wlute count is 

21.000 per cubic millimeter The differential count of 200 
cells is as follows 


Polynuclear neutrophils 
Large mononuclears 
Lymphocytes 


80 per cent 
8 " 

12 " 


No eosinophils or basophils are seen Some of the poJynucJears 
are immature, as indicated by the few lobes to their nuclei 
The platelets are 800,000, that is, more than twice their normal 
numbers Many are small The reticulated red cells arc 10 
per cent , and rarely a normoblast is found The number of 
reticulated cells, as well as the platelets, may increase in the 
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next few days, and then gradually decline as the rate of emergence 
of the cells from the marrow approaches normal If bleeding 
should recur, thus creating a further demand on the marrow, 
there will probably be further increases of these cells How- 
ever, if hemorrhage recurs the marrow responds less and less, 
so that the numbers of young red cells become fewer following 
repeated losses of the same amount of blood This patient’s 
red cells show very slight achromia and slight abnormal varia- 
tion in size There is little or no variation in their shape, and 
no microcytes occur Polychromatophihc cells are evident 
in the stained preparation The basophilic substance that 
causes reticulation and polychromatophilia is characteristic 
of young erythrocytes Reticulated cells will always be found 
in considerably greater percentages than polychromatophilic 
cells, and are thus a more delicate indicator of the youth of the 
red cells 

Non that we know that the immediate danger to this patient 
from blood loss has been averted, and have learned that his 
bone-marrow is responding well, let us consider the cause of 
his hemorrhage 

Atypical Hemophilia as the Diagnosis of the Cause of Hemor- 
rhage — When a patient presents hemorrhage as a symptom 
it is always important to bear in mind that the bleeding may 
be due to a condition of his blood rather than to a local cause 
When an operation is to be undertaken it is always advisable 
to know whether the patient is inclined to bleed abnormally' 
This may be learned from a properly interpreted history and 
physical examination together with the results of certain tests 
that should be made if blood abnormality is suspected This 
patient complained only of recurring sore throats and had 
infected tonsils He did not volunteer any further history 
None other was inquired for previous to operation On ques- 
tioning him carefully the following information has been brought 
forth He is an only child Neither his father, mother, nor 
their brothers or sisters have bled abnormally Nothing is 
known regarding the health of his grandparents Twice— two 
years and four years ago — he bled profusely' from his nose 
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following a mild injury Several times m the past eight years, 
following relatively slight trauma, members of his family have 
observed that he developed very large black-and-blue spots 
“in the muscles of his legs ” Twice without recognized cause 
he has had a lame thumb-joint that “became swollen and turned 
black and blue ” Following a cut on his head five years ago, 
and removal of a loose tooth a year ago, he bled for over three 
hours There has been no other bleeding and there is no evi- 
dence to suggest that petechias have ever been present Except 
for the bleeding and recurrent tonsillitis he has never suffered 
from any ill health His tendency to bleed abnormally has 
been considered insignificant by lus parents and by himself 
and has caused no alarm 

The history, though not a striking one, of a hemorrhagic 
condition is, however, of importance and clearly suggests that 
he may be a hemophiliac I have previously discussed 1 die 
differential diagnosis of certain hemorrhagic conditions, and 
thus will not consider at length the differential diagnosis of 
this case The information regarding his previous health was 
obtained before transfusion, and the elements associated with 
pathologic hemorrhage, which I have also discussed, 1 were 
tested The platelets, as we have noted, occurred in increased 
numbers, so that the diagnosis of one of the types of purpura 
hannorrhagica need not be considered The bleeding time 
was normal Before transfusion the coagulation time of 1 c c 
of blood from the arm vein was twenty-two minutes, in con- 
trast to the upper normal limits of about twelve minutes The 
clot retracted normally and expressed a normal amount of 
serum The reclotting phenomenon was present, but not 
marked Hemorrhage tends to shorten the coagulation time, 
and it is possible that if this test had been performed before 
hemorrhage ensued the clotting time would have been found 
longer. 

This boy’s history, together with the prolongation of his 
dotting time, which indicates a pathologic condition of his 

1 Medical Climes of North America, 19 IS, to! t, p 1103 

* Ibid 
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blood, enables one to diagnose the case as one of atypical hemo- 
philia A complete physical examination reveals no other 
abnormalities than those noted 

Typical hemophilia is an hereditary disease transmitted 
by the female and occurring m males only The essential 
t symptom of hemophilia is injury followed by bleeding which 
would not cause bleeding m normal persons The cutaneous 
lesions are m the nature of bruises, and puipunc eruptions do 
not occur Jomt symptoms due to hemorrhage are a feature 
The diagnosis of typical hemophilia should present no difficulties 
Often the diagnosis can be made from the history of obstinate 
bleeding in males The family history is of importance when 
it can be obtained with accuracy Such information, together 
with a blood that presents formed elements in normal numbers 
and which gives a bleeding time within normal limits, but a 
coagulation time of several times normal, establishes the diag- 
nosis The mild cases of hemophilia, however, may not be 
recognized until some rather severe accident or surgical opera- 
tion takes place It is not a safe assumption that obstinate 
hemorrhages are due to hemophilia m the absence of evidence 
that the blood has an abnormally long clotting time Cases 
designated as sporadic or atypical hemophilia undoubtedly 
occur m males in whom no family history of the disease can be 
obtained These sporadic cases are usually much milder than 
those of typical hemophilia, m that obstinate bleeding is less 
pronounced, jomt symptoms are rare, and the coagulation 
time of the blood less prolonged The true nature of mild cases 
of the sporadic type with a relatively short coagulation time 
is often not recognized unless one carefully notes the symptoms 
and carefully determines the coagulation time by a suitable 
method It is to this group of cases that our patient belongs 
The Effect of Transfusion on Checking Hemorrhage — 
We may now consider why the transfusion has permitted the 
blood loss that has persisted for three days to cease Trans- 
fusion was undertaken to increase the blood volume, to increase 
the oxygen capacity of the blood, to affect favorably blood 
regeneration, and for a fourth, most important, reason, to which 
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I have not yet referred, namely, to affect favorably the factors 
of coagulation In hemophilia, prolonged coagulation time 
appears to be dependent on a qualitative deficiency of the 
blood-platelets, though their numbers are normal Their 
numbers increase following blood loss in a normal manner 
Transfusion of blood is the one method of supplying platelets 
Thus, when this procedure is undertaken to remedy a defect 
in their numbers, as occurs in purpura haemorrhagica, enough 
blood must be given to yield a sufficient number of platelets 
m the body to prevent bleeding Likewise in hemophilia, 
where their character is altered, in order to check bleeding 
enough must be given to reduce the coagulation time to approxi- 
mately normal It is probable that other elements in normal 
blood favorably alter the factors of coagulation and thus assist 
to check hemorrhage particularly associated with a deficiency 
m the numbers or character of the platelets 

This patient’s coagulation time is now, since transfusion, 
ten minutes By its reduction to normal the bleeding areas 
are allowed to close, and thus the hemorrhage has been checked 
The transfused platelets live but three to five days in the cir- 
culation, and as they disappear the coagulation time will become 
abnormally prolonged Hemorrhage will then recur unless 
the wound has healed sufficiently Further transfusion should 
be anticipated, for it is probable that before the wound has 
adequately healed the dotting mechanism will become again 
abnormal enough to permit bleeding from the injured sur- 
face Further transfusion will permit for the time a return 
of the coagulation time to normal, and thus tide the patient 
over a suitable interval to allow the wound to heal and bleed- 
ing to cease In the future hemorrhage from or into any part 
of the body will occur with sufficient trauma, as the effect of 
transfusion on the clotting mechanism is, as indicated, purely 
temporary 

Consideration of Bleeding from Surgical Operation m Hemor- 
rhagic Diseases and Conditions — This patient’s catastrophe 
dearly indicates the importance of considering before any 
operation whether there is any reason to suspect pathologic 
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hemorrhage A proper interpretation of the history is of the 
utmost importance Bleeding from one source is much more 
usually due to local defects than dependent upon a pathologic 
blood Patients should be questioned regarding any tendency 
to bleeding, including spe cifically asking if he bruises easily 
or ever has tin)* red spots in his skin suggesting petechiae Like- 
wise such lesions should be looked for upon making a physical 
examination It is not unusual for individuals to exhibit petechiae 
without knowledge of their presence It is to be borne m mind 
that hemophiliacs do not develop petechiae Such lesions are 
features of cases with decreased numbers of platelets, but by 
themselves they do not si gnif y that these elements are decreased 
One should keep in mind, besides those cases who give a history 
of hemorrhage and who may bleed abnormally at operations, 
that there are certain types of abnormal bleeding that mav 
occur at operation in spite of a previous negative history of 
hemorrhage, for example, cases of jaundice, particularly of the 
obstructive type, that have lasted for over three weeks, are 
prone to have prolongation in the clotting time of their blood, 
and may thus bleed excessively following a surgical procedure 
If there is any reason to suspect a blood abnormality the more 
important tests for alteration of the blood-clotting mechanism 
should be properly and carefully performed These tests are 
the bleeding time, enumeration of the platelets, determination 
of the coagulation time, with observations on the character 
of the clot, including its retractility If all these tests are 
negative, an abnormal amount of bleeding from operation due 
to a pathologic condition of the blood practically never occurs 
When an abnormal amount of bleeding does occur, and these 
tests properly performed hav e proved negative it may be con- 
cluded that local conditions are responsible Not only mav 
the cause be referable to such an evident lesion as an untied 
vessel, but the lesions may be more obscure, among which mav 
be mentioned the improper closure of capillaries due to anemia, 
alterations in the vasomotor mechanism chrome mflammatorv 
disease, and the presence of telangiectases Telangiectases mav 
give rise to profuse hemorrhage They develop to a marked 
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degree an familial hereditary telangiectasia In this condition 
there is no blood abnormality and abnormal bleeding only 
occurs from incision of the telangiectases 

It is important to realize that bleeding does not always 
occur when one of the tests on the blood is somewhat abnormal, 
and that prolongation of the coagulation time does not run 
parallel with spontaneous hemorrhage or the seventy of the 
bleeding It is a rather striking fact, as illustrated by this 
patient I have shown you, that markedly abnormal bleeding 
may occur with a relatively slightly delayed clotting time, 
while some cases of hemophilia with a coagulation tune six 
times normal may not bleed profusely following slight abrasions 
or injunes Marked prolongation of the coagulation tune is, 
however, associated with considerable bleeding from surgical 
wounds Slightly delayed clotting time is found in many condi- 
tions without hemorrhage and without serious hemorrhages 
following surgical operation In lobar pneumonia prolonged 
coagulation time with rapid settling of the red cells is usual, 
yet hemorrhages are not associated with this condition Cer- 
tain types of endocrine disorders exhibit alterations m the clotting 
mechanism which are usually not associated with pathologic 
hemorrhage The discrepancy between the degree of hemor- 
rhage and the coagulation time when the other tests are normal 
indicates that the most important alteration in the blood that 
permits the excessive bleeding has not been demonstrated 
It is probably dependent upon some abnormality of the col- 
loidal state of the blood yet to be discovered 

In order to determine the degree of bleeding anticipated 
from operation the clinical symptomatology and the type of dis- 
ease must be considered, together with the degree and character 
of the abnormality shown by the tests The tests alone should 
not be the criteria upon which one should anticipate bleeding 
following incisions Howeier, they are to be looked upon as 
very important data on which conclusions are to be based 
Cases of typical hemorrhagic disease, those with deficient 
numbers of platelets, as primary and secondary purpura hemor- 
rhagica, and those with a prolonged coagulation time, as hemo- 
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phika and hemorrhagic disease of the newborn, will certainly 
bleed abnormally from wounds Jaundiced cases with pro- 
longed coagulation time will bleed at operation roughly in pro- 
portion to the clotting time of their blood Cases of atypical 
pnniary hemorrhagic disease are misleading as to whether 
bleeding will occur or not The history m such cases is im- 
portant. The patient I have demonstrated to you illustrates 
that cases of sporadic hemophilia, giving a history of little 
bleeding and of having a relatively slightly delayed coagula- 
tion time, may bleed fully as much at operation as a severe 
typical case with a very long coagulation time 

There is a condition seen, particularly m women, that may 
resemble chrome purpura hsemorrhagica This condition, to 
which no exact name has been given, consists m the develop- 
ment of ecchymosis from slight trauma, particularly on the 
extremities The condition is rarely marked, but mild cases 
are frequently observed, The patients usually state they 
bruise very readily and often without known cause Like 
cases of chrome purpura hsemorrhagica, they are apt to exhibit 
black and blue areas on their arms and legs at any time, but, 
unlike purpura hsemorrhagica, they do not bleed from mucous 
membranes or develop petechise The blood presents no ab- 
normality, m contrast to that of purpura hsemorrhagica, and 
hence m the former condition abnormal bleeding does not occur 
from wounds 

Cases of idiopathic purpura (purpura simplex, purpura 
arthntica, Henoch’s purpura) and those with simple symptomatic 
purpura, sis develops m infections and intoxications, do not 
appear to bleed with incisions This may be explained because 
the bleeding that occurs is rather particularly dependent upon 
local blood-vessel disturbance, though probably some unknown 
type of blood defect is present Bleeding at operation in second- 
ary hemorrhagic states, not purpura hsemorrhagica, such as 
those dependent upon hepatic disease, sepsis, chrome nephritis, 
myelogenous leukemia, polycythemia, poisons, etc , is to be 
foretold by the history and study of the blood 

In any gi\ en case it seems that if one of the tests referred 
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to above is slightly abnormal and there has been no hemor- 
rhage, or hemorrhage from one source believed to be due to 
local cause, it is most unlikely that serious hemorrhage will 
occur with operation If, however, several of the tests are 
slightly abnormal, particularly with a history of bleeding, 
bleeding is certainly more likely to occur at operation than 
when there is but slight abnormality of one of the tests A 
good illustration of this is as follows In some simple symp- 
tomatic anemias, particularly those associated with chronic 
focal sepsis, the platelets may be somewhat diminished, but 
not to the level usually associated with spontaneous hemor- 
rhage as seen in purpura hemorrhagica In the same case the 
coagulation time may be slightly prolonged There may be a 
history of some hemorrhagic tendency In such a case, with 
or without a positive history suggesting an abnormal degree 
of bleeding, slight abnormal bleeding is apt to occur with opera- 
tion 

It is not possible to formulate absolute rules as to whether 
hemorrhage will or will not occur with operation However, 
a careful analysis of the history and examination of the patient, 
together with a clear conception of the symptomatology of the 
different hemorrhagic conditions, as well as proper performance 
of the simple blood tests, will serve as excellent guides Excep- 
tions to the general statements given above may occur, but 
become very few when cases are carefully studied The excep- 
tions may be that the tests are abnormal and the patient has 
hemorrhagic symptoms, yet bleeds little at operation, or the 
tests may be normal and the symptoms few, and the patient 
bleed abnormall) The former condition is distinctly more 
usual than the latter 

The site of operation will have an influence on the amount 
of bleeding There will usually be more bleeding from a nasal 
operation than from an abdominal one This is probably be- 
cause the soft tissues contain a greater amount of thrombo- 
plastin, tissue juice, than the bony structures and mucous 
membranes Thromboplastin is a substance which markedly 
accelerates coagulation In some cases, as those of chrome 
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focal sepsis, with bleeding from one source, the bleeding may 
be due to the local conditions, but enhanced by the effect of 
this condition of the blood In such instances surgical treat- 
ment of the local condition with proper precautions will improve 
the patient as well as his blood 

When operation is to be done m the face of a distin ct, ab- 
normality of the blood which can permit hemorrhage, the 
patient should be transfused shortly before operation Re- 
transfusion should be anticipated and performed if bleeding 
ensues This will enable the patient’s blood to r emain in an 
essentially normal state during the time that the tissues heal 
In obstructive jaundice the administration of large doses of 
calcium and perhaps preparations of bile should be given for 
several days before operation Such therapy may improve the 
coagulation time enough to prevent abnormal bleeding due 
to the deficiency of the available calcium m the jaundiced case 
Such treatment is of no value m other hemorrhagic conditions 
If after this form of therapy in jaundiced cases the coagulation 
tune is still considerably prolonged transfusion should be under- 
taken before operation If it is but slightly delated, trans- 
fusion should be resorted to after operation if bleeding becomes 
at all alarming In am given case if abnormal hemorrhage is 
considered possible from a surgical procedure, in contrast to 
highly probable, transfusion should be arranged for, but not 
performed unless it becomes necessary after operation 
\oi_ 5—79 




CONTRIBUTION BY DR CYRUS C STURGIS 
Peter Bent Brighaji Hospital 


A CLINICAL STUDY OF MYXEDEMA WITH OBSERVA- 
TIONS OF THE BASAL METABOLISM 1 

Though the symptoms and general appearance cJf a patient 
with the disease myxedema are often xery characteristic and 
striking, it is a condition "which is frequently overlooked The 
failure to recognize the true nature of a condition which incapaci- 
tates an individual, and may lead to serious mental change 
or to a fatal issue if untreated with its specific drug, constitutes 
a gra\e error on the part of the physician to whom the patient 
comes for relief That this error occurs not infrequently is 
shown by a consideration of the preadmission diagnoses of these 
patients entering this hospital, which indicates that many of 
them have been treated, often over a period of se\ eral y ears for 
“nephritis” or “anemia” rather than my-vedema An incorrect 
diagnosis frequently results not from the physician’s lack of 
knowledge concerning the disease, but because the condition 
is rare and hence it is not considered as a possibility The ease 
with w hich the syndrome is recognized when the typical features 
are present was illustrated by one of our former patients with 
myxedema, who obsened that her brother had many' complaints 
resembling her own, and hence correctly concluded that he had 
a similar ailment and brought him to this hospital for treat- 
ment 

There are, howexer, some patients with early, mild, or 
atypical types of myw.edema wherein the symptoms and signs 
may be xery suggestixe, yet it is impossible to state with assur- 
ance from the history and physical examination whether the 
1 From the Medical Clime of the Peter Bent Brigham Hospital 

ia 5I 
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patient has or has not the disease It often happens, more- 
over, that many of the symptoms of myxedema are present, 
to a certain extent, in patients suffering from other diseases, 
and it is doubtless true that an incorrect diagnosis of myxedema 
is more frequently made than the failure to recognize it in a 
patient who presents its classical characteristics Since the 
introduction of the determination of basal metabolism as a 
clinical test, and the recognition that the metabolism m myx- 
edema is abnormally low, a greater accuracy may be hoped 
for in the diagnosis of the disease 

This study is based on a series of 15 patients who have 
been on the medical wards of the Peter Bent Bngham Hospital 
and in whom a definite diagnosis of myxedema has been made 
and substantiated by a consideration of the history and physical 
examination, basal metabolism studies, and m almost all in- 
stances by the beneficial effect following the administration 
of thyroid gland tablets A number of these patients have 
been followed over a penod of several years, and it has been 
possible to obtain metabolism studies at intervals, along with 
data on changes m the body weight, pulse-rate, and general 
condition of the patient It was thought worth while to present 
these cases from a clinical aspect, as well as to record the metabo- 
lism observations and to emphasize the usefulness of the latter 
as an aid to diagnosis and a guide to thyroid therapy 

The course of the disease with the development of the typical 
clinical picture and the more detailed description of its major 
symptoms and signs is best presented by a consideration of the 
3 case histones which follow 

S H V , Med 15,108, age forty-two, was admitted December 
21, 1920, complaining of “weakness and ease of fatigue ” 

Family History — Father died at the age of thirty-six y cars 
of “stomach trouble ” Mother living and well Four brothers 
living and well There was no history of thyroid disturbances 
m the family 

Past History — In general, the patient’s health had been 
excellent and “he never knew what it was to ha\e a sick day” 
until the present illness He had the ordinary diseases of child- 
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hood, but was not seriously ill with these and made good re- 
coveries without complications For three years he had been 
working m the pa ckin g room of a publishing house, where he 
prepared packages for shipment and was required to lift pack- 
ages weighing from 1 to 70 pounds He had lost only a few 
days’ work at intervals and continued working up until the 
daj* of admission to the hospital 

Present Illness — The earliest symptom dates back to a 
a ear and a half ago, when the patient realized that he was 
unusually tired after a day’s work, this sensation was entirely 
new to him, as he had been a very robust man and a vigorous 
worker. This ease of fatigue was his chief complaint and gradu- 
ally became more marked though it did not prevent him from 
working About this time the patient and his family noticed 
a d efini te change in Ms disposition Previously, he had been 
a good-natured, lively individual, joking a good deal, often 
attending baseball games and enjoyed visiting with his friends 
With the onset of his illness he became surly, irritable, worried 
greatl} over trifles preferred to remain at home, and, as he 
expressed it, became a “grouch ” He also noticed that he was 
not as alert mentally as he had been, it required longer for him 
to think of things, and his memory became very poor Since 
the onset he noticed that the skin of his hands had become 
xery rough and dry, and about six months before admission 
he realized that the skin of the entire bod} had undergone a 
similar change His finger- and toe-nails became A'er} brittle, 
so that instead of cutting his nails he broke them off For the 
past year and a half he had observed that his hair had been 
falling out rapidly, particularh OA-er the ears There had been 
a definite change m the patients features since the onset, so 
that eAen his friends failed to recognize him His face be cam e 
“larger” and rather marked puffiness deA eloped about the eA'es 
At times his appetite was fair during his illness though fre- 
quenth there were mten-als when he did not care for food and 
he Avas obliged to force himself to eat He weighed himself 
frequently during the past three }ears and found that his a\er- 
age weight was between 175 to 17S pounds but at one time 
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during that period he weighed 185 pounds for a short period 
He became veiy slow at his work, and observed that the mo\e- 
ments of his fingers became progressively more awkward, 
this was particularly apparent w’hen he tried to tie up packages 
in his work He also developed an awkward, shuffling gait, 
which became noticeable to his family His voice normallj 
w r as moderately high pitched, but during his present illness 
it became low pitched and husky, and his speech slow , monoto- 



Fig 23 5 — S V (HI 15,108) Patient presenting the tjpical appear- 
ance of my\edeina Note the characteristic border band of alopecia c'ttend 
mg o\er the ears and in the suboccipitai region 


nous, and hesitating As a result of these changes it w f as often 
difficult for the members of his family to understand him 
Throughout his present illness he has had a great deal of difficulty 
in keeping warm and often experienced “chilly sensations” 
On account of the sensitiveness to cold he objected to having 
a window open in the house, and at night required so many 
bed covers that his wife frequently commented about it Dur- 
ing the w’arm weather he did not perspire, although previous 
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to the present illness he perspired very easily Recently he 
has had mild frontal headaches, though he has not observed 
any generalized aches or pains 

Physical Examination — Show ed a well-developed and nour- 
ished man, who spoke in a low, hoarse voice and in a monoto- 
nous, drawling manner His face well rounded, with few 
wrinkles, and with puffiness under the eyes, presented the 
typical appearance of myxedema (Fig 235) There was a cunous 
yellowish tint to the skin not unlike that seen m pernicious 
anemia but differing m that this color was not seen m the 
conjuncture The hair of the head was rather fine and was 
not brittle The most striking thing about the hair was the 
border band of baldness about 1| mches wide which extended 
from the suboccipital region behind to just above both ears 
The hair m the pubic region was scant, but the eyebrows appeared 
normal The skin particularly of the hands and forearms, 
was x erj dry rough inelastic, and parchment-like A smooth, 
firm, non-pitting brawm swelling of moderate extent mvohed 
both lower legs Previous to thyroid medication the patient’s 
temperature was constantly subnormal, varying between 9S° 
and 96° F by mouth The pulse a\ eraged between 60 and 80 
per minute on the ward, and the resting pulse was found to be 
58 per minute 

TJnne Examination — Albumin, 0 There were a few brown 
granular casts and an occasional white blood-cell 

Blood — Red blood-cells 2 680,000 hemoglobin 70 per cent , 
white blood-cells 7900 

Dijjcrcntial Couni — Polvmorphonuclears 62 per cent , 
lymphocytes 36 per cent , large mononuclears 2 per cent The 
red blood-cells appeared pale but otherwise normal 

Metabolism Determination (Before the A dminis tration of 
Thyroid Tablets) — 38 per cent below a\ erage normal 

Gastnc Analysis (January 2 1921) — Fasting contents 
15 c c of bile-tinged, watery matenal obtained Free HC1 0, 
total acidit} S Three specimens were then remo\ ed at fort}' 
minute internals following the administration of a test meal 
consisting of a slice of bread and a glass of water 
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Specimen 


Free nCI 
0 
0 
0 


Total audit) 
14 
16 
28 


Twenty-three days later, after the patient had been given thyroid 
tablets, a second gastric analysis was performed, and the follow- 
ing results were obtained 

Fasting contents 40 c c watery material obtained Free 
HC1 0 Total acidity 9 


Specimen 


Tree HC1 
6 
0 
0 


Total audit) 

32 

16 

16 


These results indicate, then, only an insignificant change m the 
hydrochloric acid content of the gastric juice following the 
administration of thyroid tablets for a period of twenty-three 
days 

Clinical Course — The patient was given thyroid tablets 
0 13 gm twice a day, which was followed by a marked altera- 
tion in his appearance, particularly of the face (Fig 236) and a 
disappearance of his symptoms There was a remarkable 
regrowth of hair, and in about two months the blood-picture 
returned to normal The patient resumed his former work 
and since then has not missed a day on account of illness Figure 
237 indicates the changes in the weight, resting pulse, and 
metabolism 

D A Me , Med 16,750, age forty-three, single, a statistician, 
was brought to the hospital on March 16, 1921 by his sister 
(L B C , 0 D D , 35201), who had been in the Out-door 
Department of this hospital several years previously, and in 
whom a diagnosis of myxedema had been made The sister 
had recognized the condition in her brother and brought him 
to the hospital for treatment The chief complaint of the patient 
on admission w as “chilly sensations ” 

Family History — The patient’s father, mother, 2 sisters, 
and 2 brothers were living and veil One sister, mentioned 
abo\e, came to the hospital in January', 1917, with the history 
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tha t she had noticed Swelling of the face for three or four years 
and at intervals had observed a yellowish tinge to the shin 
which she thought was “slight jaundice ” For about three 
years, in addition, there had been intermittent swelling of the 
hands, feet, and body She presented the typical appearance 
of myxedema, the basal metabolism was found to be 24 per cent 
below normal, and complete relief followed the administration 
of thyroid tablets There was no other family history of thyroid 
disorders 



Fig 236 — S V (M 11, 70S) The same patient as shown in Fig 235 
after eight and a half months of thvroid therapj Unfortunately, this profile 
view was taken with the patient’s face in the opposite direction from Fig 
235 The band of alopecia, shown in Fig 235, was, however, the same on 
both sides, and the growth of hair shown in Fig 236 was likewise equallj 
great on the two sides 

Past History — In general, the patient has always con- 
sidered himself strong and healthy prior to the present illness 
He was bom of American parentage in Massachusetts and has 
always h\ed in the eastern part of the United States 

Present Illness — The onset of the present illness was so 
insidious and gradual that the patient was unable to state 
accurate!} just when the initial symptoms appeared As near 
as lie can remember the fint indication of the disease was 


1 

Fig 237 — S V (M 15,108) P, Pulse-rate, M, metabolic rite IF, 
weight in kilograms, (1) date on which photograph (Fig 235) was taken 
before thyroid feeding, (2) date on which photograph (rig 236) was taken 
after thyroid feeding The patient was given 0 13 gm b d from January 
5, 1920 until February 2d, and with this his weight decreased and the metabo 
lism rose to a level which averaged about 15 per cent below normal Follow 
mg this the dosage was changed at intervals until July 21, 1921, when the 
amount was fixed at 0 39 gm alternating with 0 26 gm q d This do=c kept 
his metabolism constantly within norma! limits, and hence is considered 
to be the proper maintenance dose Note the rapid loss of weight of 5 9 
kilos following the thyroid therapy This was, however, followed by an 
increase in weight of 9 5 kilos, which is a gain of 3 6 kilos over the initial 
weight when the patient was first seen This rapid gain in weight, following 
the initial loss due to the administration of tablets of thy'roid gland, occurs 
not infrequentlv in patients with myxedema, and is probably due to the 
marked improvement in the general condition of the patient Tins phenome- 
non is significant if one is utilizing the weight curve as a guide to the amount 
of thyroid gland to administer, for under these circumstances the gain in 
weight would erroneously be interpreted as an indication for an increased 
dosage, which might be injurious to the patient 
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puffiness under the right eye, which he thought became apparent 
about six years ago This was rapidly followed by the appear- 
ance of a similar condition m the left eye, and soon the upper 
lids of both ejes became swollen and the palpebral fissures 
small At about this time his friends remarked that his “face 
was beginning to fill out,” and suggested that he take more 
exercise Following this advice he took long walks, but his 
condition did not improve From the onset of his illness he 
noticed that he w as extremely sensitive to cold, and as a result 
he often required extra blankets at mght to keep warm, even 
during moderate weather Since the onset of the disease he 
has never perspired, even w’hen indulging m exercise which 
caused other people to perspire freely In the warmest weather, 
when working in Washington, D C , he always w’ore a coat 
and \est, yet felt perfectly cool About six years ago his hair 
began to fall out more noticeably in the suboccipital region 
and behind the ears, and about eighteen months before admis- 
sion the hair oier his legs, arms, chest, abdomen, and axillse 
began to disappear so rapidly that in a very short time there 
was \ery little hair m these regions, whereas previously it had 
been abundant About tw o years after the onset his skin became 
extreme!} dry and scaly, and he observed that following a 
bath or if he would rub his hands several times over his arms, 
the floor would be literally covered with scales Beginning 
three years ago he gradually developed ease of fatigue and a 
ien. marked change m his mental attitude toward his work 
and social activities Previously he had been an energetic, 
enthusiastic, ambitious individual with considerable pride 
in his work and a liking for outside sports such as baseball 
and fishing As the disease progressed he found that tasks 
which previously took a very short time, now consumed hours, 
and frequently he was unable to finish them at all On account 
of his lack of mental activity and extreme slowness in accom- 
plishing any work he was obliged to give up his position one 
3 ear previous to his admission to the hospital He likewise 
lost all interest m outdoor sports and social activities, and 
preferred to remain at Ijome rather than make the necessary 
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effort to go out and enjoy himself Three years ago his voice 
became rather hoarse and low pitched and his friends remarked 
that he spoke m an abnormally slow monotone Also at this 
time his hearing, which had previously been very good, became 
impaired, and this was particularly noticeable when he talked 
over the telephone In the past four years there has also been 
a complete loss of sexual desire When the patient first cattle 
to the hospital his weight was 150 pounds, which is the most 
he had ever weighed At intervals during his illness he had 
consulted a physician who had apparently failed to recognize 
the condition, as thyroid extract had not been prescribed 

Physical Examination — Showed a well-developed and nour- 
ished man One was immediately struck by the appearance 
of the patient’s face, which was full and without expression 
(Fig 238) The nose and lips were thick and coarse and there 
was considerable swelling of both upper and lower eyelids, 
which caused narrowing of the palpebral fissures The hair 
over the vertex of the skull was absent, and there was a char- 
acteristic “border band of alopecia” in the suboccipital region 
and over the ears The hair of the body was practically absent, 
there bemg only a few hairs in the axilla:, the pubic region, and 
over the lower part of the sternum The skin was extremely 
dry and desquamating and its surface temperature was below 
normal Neither the isthmus nor either lobe of the thyroid 
gland were palpable Blood-pressure was 95 systolic, 50 diastolic 

Blood — Hemoglobin 70 per cent (Sahh) Red blood-cells 
varied from 4,280,000 to 3,876,000 White blood-cells, 6800 
to 7800 

Differential Count — Polymorphonuclears 62 per cent , 
lymphocytes 35 per cent , large mononuclears 3 per cent No 
abnormality was observed m the size, shape, or color of the 
red blood-cells Blood Wassermann negative 

Urine Examination — Yellow, clear, 1026 to 1018 Sugar, 

0 Albumin, 0 Sediment, few hyaline and pale granular 
casts and occasional leukocjte Phthalein test, two hours, 
ten mmutes, 40 per cent 

Gastnc Analysis — Fasting contents 8 c c , free HCI 18, 
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total acidity 26 Three specimens were removed at forty 
minute intervals following a test meal consisting of a slice of 
bread and a glass of v ater 


Specimen 

I 

II 
hi 


FreeHCl Total aoditj 

12 24 

0 S 

0 11 


Basal metabolism on March 23d was 40 per cent below the 
average normal 

Cluneal Course — The patient was given thyroid extract 
and the effect on the metabolism, pulse-rate, and body weight 



Fig 23S — D A Me (M 16,750) Severe myxedema with the char- 
acteristic facial appearance, and typical loss of hair over the ears, the head, 
and the body 


is shown in Fig 240 The change m the appearance of the pa- 
tient is well shown by a comparison of the photographs fnfcen 
before and after thyroid medication (Figs 238, 239) The 
patient’s symptoms have all disappeared, and he is at present 
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managing a small farm in New England and is able to do any 
kind of heavy labor 

J F B , Med 16,697, a bookkeeper, age forty-eight y ears, 
was admitted to tins hospital August 25, 1921, complaining 
of “lack of energy ” 

Family History — Father died of pneumonia at the age of 
thirty-seven years Mother died at the age of seventy years, 



Fig 239 — D A Me (M 16,750) The same patient as in Tig 235 
after the administration of tablets of thyroid gland for fi\ e and a half months 
The growth of hair is well shown over the sternum and in the left intra- 
clavicuhr region in the picture on the right 

and one brother died, both of unknown causes Two sisters 
were living and well 

Past History — The patient had always been a strong, 
healthy man prior to the present illness, and does not recall 
having had any sickness He had always been athletic, having 
acquired considerable local fame as an amateur heavy weight 
boxer 

Present Illness— It was difficult for the patient to say 
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Fig 240 — D A. Me (M 16,750) P, Pulse-rate M, metabolic rate 
It, weight in kilograms, (1) photograph taken (Fig 238) before thvroid 
feeding (2) photograph taken (Fig 239) after thvroid feeding Thvroid 
therepv was commenced on March 23d and was promptlj followed bv an 
increased metabolic rate, a rise in pulse-rate, and a loss of weight The 
patient left the hospital on Ma> 7th, and was then taking 0 26 gm alter- 
nating with 0 13 gm q d This dosage was apparent!} too small, as indi- 
cated bv the continued fall in the metabolism and pulse-rate. The patient 
was then given 0 25 gm alternating with 0 39 gm q d., which was probably 
the correct dosage, as his general condition continued to impure Unfortu- 
natelv, it is impossible to judge correctlv from the determination on January 
4th, as fo- six days prior to that time the patient had been awaj from home 
a-d had not taken thvroid tablets 

accurately just when the initial symptoms v ere noted. About 
five years ago he was an enterprising and ambitious vorker 
in a brokerage office occupying a position of considerable 
responsibility At this time he developed a gradually increas- 
ing mental slowing and an impairment in his memory. This 
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soon became so apparent to Ins employers that he was shifted 
from a position of considerable importance to one which re- 
quired but little ability At this time the patient’s general 
character seemed to change He had formerly been very jovial 
and entertaining and a hard worker With the onset of the 
present trouble he lost all interest in both the labor and enter- 
tainment of life and appeared to age markedly Coincident 
with this Ins face became “bloated” and lus friends remarked 
upon the change m his facial expression and color Soon after 
the appearance of these symptoms he began to lose the hair 
of his scalp and eyebrows, and the hair over the arms and legs 
completely disappeared His skin became very rough and 
dry and acquired a brownish tint He observed that Ins appetite 
was usually very poor, and yet, in spite of his small food intake, 
there was no decrease m his body weight, as his average weight 
for the past ten years had been about 170 pounds He suffered 
greatly from the cold during the fall and winter, and on account 
of this required an abnormal amount of bedclothes at night, 
and dressed very warmly dunng the day On the other hand, 
he did not object to warm weather, and could not recall that 
he has perspired for several years, even when heavily clad and 
walking briskly dunng warm weather In early life he was 
regarded as having a good voice, and was formerly a member 
of a glee club, but recently his voice became much deeper and 
acquired a harsh, coarse quality His mental deterioration 
progressed until he was of no use to his employers, and conse- 
quently, about a year and a half before admission to this hospital, 
he lost his position He gradually became incapable of per- 
forming even simple tasks efficiently, but continued to do light 
work on farms dunng the summer and odd jobs in the city 
dunng the other seasons 

Physical Examination. — The patient presented the char- 
acteristic appearance of myxedema, with an increase in the 
subcutaneous tissues of the face, particularly about the eyes, 
thin hair of the scalp and eyebrows, and thickened lips and 
nostrils (Fig 241) The axillary and pubic hair was scanty 
and the hair of the arms and legs was absent The shm was 
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rough, dry, and cold to the touch The voice had a coarse, 
hoarse quality There were moderate rounded elevations over 
both clavicles The examination of the heart, lungs, and abdo- 
men was negative The patient’s temperature (by mouth) 
reached as low as 95° F , and the lowest pulse-rate observed 
on the ward was 60 per minute 

Unne — Sugar, 0 Albumin, 0 Sediment showed a rare 
leukocyte, otherwise negative Phthalein test was 6S per cent, 
in two hours and ten minutes 



Fig 2-il — J B (M 16,607) Moderatelv advanced myxedema before thyroid 

feeding 


Blood — Red blood-cells 4,144,000 Hemoglobin (Sahk) 68 
per cent White blood-cells 9900 Differential count Polv- 
morphonuclears 59 per cent , lymphocytes 29 per cent , large 
mononuclears 9 per cent , eosinophils 3 per cent The red 
blood-cells showed moderate achromia and slight variation in 
size and shape 

Basal metabolism on August 26th was 33 per cent below 
the average normal 

Clinical Course —The details of the course of the disease 

VOL 5 — So 
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as indicated by the body weight, basal metabolism, and pulse- 
rate are given m Fig 243 Two days after treatment had been 
instituted with thyroid tablets, the temperature, which had 
previously ranged between 95° and 97° F, rose to between 
97° and 99° F , and on one day reached 100° F There was 
a corresponding increase in the pulse-rate from an average of 
about 70 to about 90 per minute The patient had a feeling 



Tig 242 — J B (M 16,697 ) The same patient is Tig 241 after hav- 
ing taken thyroid tablets for four and i half months Note the amazing 
growth of hair of the scalp, and the disappearance of the pigmentation from 
the face 


of warmth shortly after beginning the thyroid extract and 
perspired for the first time in several years There was a rapid 
disappearance of his mental inertia as shown by the interest 
displayed in his surroundings and the desire to resume his 
former occupation The recovery was complete, and for the 
past si\ months the patient has been occupying his former 
position and is apparently fulfilling his duties in a highly satis- 
factory manner 
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Fig 243 — -J B (M 16,697) P, Resting pulse-rate per minute, M, 
metabolic rate, IF, weight in kilograms, (1) indicates when the photograph 
shown in Fig 241 was taken, before thyroid tablets had been given, and 
(2) is the date when the second photograph shown m Fig 242 was taken, 
after four and a half months of th\ raid therap\ Thyroid medication, 0 13 
gm t 1 d , was instituted immediately after the initial metabolism determi- 
nation on August 26th, and this continued for six davs, when the dose was 
reduced to 0 13 gm b d The metabolism rapidK rose from 32 per cent 
below normal to 4 per cent abo\e normal, and with this there was a loss of 
2 7 kilos in weight The patient was discharged from the hospital with a 
metabolism of 4 per cent below normal, and instructed to take thyroid 
tablets 0 13 gm q d for two successi\e da\s, and then omit one day This 
dosage proved inadequate, as his metabolism in a month’s time fell to 26 
per cent below normal The thvroid dosage was increased on October 15th, 
with a resultant rise m metabolism to 5 per cent below normal The weight 
curve is quite characteristic, as it indicates an initial loss of 5 kilos following 
the administration of thyroid gland, but with a subsequent gun of 2 7 kilos 
as the general condition of the patient improved following treatment 
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DISCUSSION OF TABLE I 

The principal facts concerning the IS patients with myx- 
edema are recorded in Table I It is seen that the disease m 
our experience has been more frequently encountered m females 
than males, there being 10 women in the 15 cases Tins is in 
accord with the general view that the disease more frequently 
occurs in women than in men Three of the most striking 
and characteristic pictures of the disease, however, were ob- 
served in men (Cases 9, 10 and 11) A consideration of the 
ages of these patients indicates that it is essentially a disease 
of middle age, which is likewise in agreement with the generally 
accepted view That it may be present at almost any age is 
shown by its occurrence m one patient of twenty-two years 
(Case 2) and another of seventy-three years (Case 13) The 
latter patient is of considerable interest, as she was a highly 
intelligent woman, thoroughly conversant with all the phenomena 
of myxedema She stated that over thirty years ago she devel- 
oped a condition characterized by extreme weakness and after 
consulting many physicians, including several m France, was 
told that she had “nervous prostration” and advised to take a 
long rest On returning to this country her true condition 
was recognized by a Boston physician, who administered .i 
thyroid preparation 1 The initial dosage was apparently exces- 
sive, as the patient relates that she lost a great deal of weight 
and became exceedingly nervous Her condition became so 

1 This patient’s statement, if accurate, indicates that she was among the 
earliest, jf not the first in the United States, to be treated n ith th> roid gland 
by mouth She asserted that the treatment was begun “m 1892 or 1893 ” 
The physician who advised this therapy was Dr William Jackson, of Boston It 
is recalled that Dr George Murray read his paper “On the Treatment of Myx 
edema by the Hypodermic Injection of an Extract of the Thyroid Gland of 
the Sheep" at a meeting of the British Medical Association in July, 1891, and 
this was published in the British Medical Journal of October 10, 1891 About 
one year later (October 29, 1892) there appeared tno papers in the British 
Medical Journal, one by Dr Hector Mackenzie and the other by Dr E S 
Fox, which reported the beneficial effects of feeding thyroid preparations to 
myxedema patients by mouth It «as hoped that this case, doubtless unique 
m its time, had been reported in one of the medical journals, but a search 
through the medical literature of the early ’90's did not reicil a case report 
suggestive of this patient 
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alarming that it as necessary to send her to a hospital Subse- 
quently, with readjustment of the thyroid dosage, her condi- 
tion steadily improved, and the treatment was continued with 
a highly satisfactory result until about three 5 ears ago, when 
the patient on her own responsibility gradually discontinued 
the use of the drug She was influenced in this, as she thought 
it was the cause of “pain in the right shoulder-jomk” After 
a lapse of several months the symptoms of myxedema again 
supervened and remained until admission to this hospital 
The most constant chief complaints of patients with this 
disease as illustrated by this senes are weakness, swelling of 
the face or ankles, and chilly sensations One patient (Case 4) 
was admitted with a complaint of “pain in the side, nausea, 
and vomiting,” and she presented the typical picture of chole- 
lithiasis which probably had no relation to her myxedema 
The acute attack of pam, referable to the gall-bladder, termi- 
nated suddenly, and shortly after a large gall-stone was dis- 
covered in her stool Her general appearance suggested myx- 
edema, and further investigation readily confirmed this diag- 
nosis It is interesting to note that one other patient (Case 1) 
was admitted with a diagnosis of gall-stones, and gave a history' 
of several sharp attacks of upper abdominal pain and a period 
of vague gastric symptoms extending over several y ears Atten- 
tion was directed toward the diagnosis of myxedema on account 
of a very rough and dry skin It is not understood how the 
acute attack of pain could have any other than an incidental 
association with myxedema Following thyroid therapy' the 
patient made a complete recovery^ and several years later 
was reported to be m perfect health Other complications 
existed in a number of the patients m this senes Case 3 had 
an aortic insufficiency and later developed a carcinoma of the 
breast After a y ear of thyroid therapy with marked lmpro-v e- 
ment the patient got out of touch with the hospital and the 
drug was not given m sufficient amount. She returned after 
an interval to the hospital for observation of the breast condi- 
tion and operation was subsequently advised Following the 
operation the patient had a prolonged convalescence and the 
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wound healed very slowly This illustrates a reaction quite 
typical of patients with myxedema, as it has been previously 
noted that they do not tolerate even minor operative procedures 
well 

In 10 of the 15 patients there was a record of the diagnosis 
prior to admission to this hospital, and m nine instances the 
true nature of the condition was not discovered, though often 
the patient had consulted a number of physicians who had 
failed to discriminate between myxedema and Bright’s disease 
or “anemia ” It cannot be too strongly emphasized that the 
diagnosis of this disease does not offer any great difficult}', 
provided the possibility of it occurs to the physician 

A glance at the table indicates the symptoms which arc 
most frequently observed The so-called solid edema, usually 
of the face, and most marked about the eyes, occurred m all 
of the patients but one, and in this instance there was no record 
stating whether it was or was not present Ten of the patients 
presented characteristic mental changes, usually slowness of 
thought, lack of initiative, loss of memory, and inability to 
concentrate In 2 of the patients there was no mention of 
mental changes, and m 3 the mental condition was said to be 
normal All patients showed the characteristic changes in the 
skin, most frequently described as rough, dry and parchment- 
like, and often displaying a desquamation or scaling Pigmen- 
tation of a yellowish or brownish tinge is likewise a very common 
finding Though lack of perspiration is not mentioned m all 
of the histones of these patients, this symptom has been con- 
stant m all patients whom I have personally seen, and it appears 
to be highly characteristic of the disease Alterations in the 
hair, though not always striking, were reported as present in 
14 of the 15 patients of this group There were no typical 
changes in the hair which occurred constantly The loss of 
the outer third of the eyebrows, considered by some as common 
in this disease, was not present m some of the advanced cases 
It is often difficult to state accurately whether or not the amount 
of hair m the a\ilkc, pubic region, and over the body is abnormally 
sparse On the other hand, when the changes m the hair are 
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striking, as, for instance the presence of a “border band of 
alopecia” or when there is an absence of hair o\er the entire 
body it constitutes one of the most rehable signs of the 
disease 

The sensitiveness to cold, which is undoubtedly due m part 
at least, to the low- metabolism, probably occurs m all individuals 
with this disease, and there was a statement m the history 
that it was present m 10 of the 15 patients of this series No 
note was made concerning its occurrence m the remaining 5 
patients, but it seems logical to assume that it must have been 
present as a symptom, inasmuch as all of these patients had a 
lowered metabolism 

Patients with myxedema usually gi\e a history of their 
weight r emaining stationary or otherwise a gradual gam m 
weight of from 10 to 20 pounds during the course of their present 
illness Seven of the patients m this senes reported a moderate 
gain, 4 stated that their weight had remained stationary, and 
3 ga\e a history of loss of weight, 1 a questionable amount, 
another 19 pounds m one 3 ear, and a third 17 pounds in six 
years These patients do not, as is sometimes supposed, gam 
an enormous a m ount of weight The amount gamed as a result 
of their disease is represented by the amount lost when thyroid 
therapy is instituted, and this averages between 10 and 20 
pounds When one considers that these patients have an 
abnormalh low metabolism, or energy requirement, and hence 
need but little food in order to maintain or even gam weight, 
it would naturallj be expected that they would give a history 
of eating a rather small amount of food, jet not losing weight 
In se\en instances these patients considered their appetites 
poor or i erj small, in se\ en it w as good, and m one it was not 
noted on the record The combination, then, of a small appetite 
with maintenance or a gain of body weight maj be present m 
mj \edema, though it is not a constant feature 

The hearing in 7 of the patients of this senes was impaired, 
1 being totalh deaf In 7 there was no change noted, and m 
1 there is no record of the heanng in the history While some 
of these patients maj have had an anatomic change as a basis 
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of their defect in hearing, it is perhaps m some respects due to 
inattention rather than actual changes in the ear 

Changes m the speech, either in the manner of speech or 
in the voice, are apparently very common m this disease, as 
peculiarities in either one or the other or both of these were 
reported m 14 out of the IS patients The mode of speech 
in these patients was usually characteristically descnbed as 
slow, hesitating, thick, monotonous, and deliberate The 
voice itself becomes altered and often has a coarse, husky, 
harsh character. The cause of these changes is referable to 



Fig 244 — M J B (M 4197) Patient with severe myxedema associated 
with advanced nephritis 

the mental retardation and the thickening of the tongue and 
vocal cords 

A study of the unne and the renal function is of special 
interest, as the diagnosis in these patients has so frequently 
been confused with nephritis Examination of the urine m 
the IS patients showed the presence of albumin in 7, and this 
was usually associated with a few hyaline casts Two patients 
who did not show the presence of albumin in their unne did 
have a fen granular and hyaline casts present In 5 patients 
the urine examination, which in all but one instance included 
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the study of several twenty-four-hour amounts, was entirelj 
negative In 12 of these patients the phthalem excretion was 
determined according to the usual technic, and in all but two 
instances it was found to be entirely normal In one patient 
(Case 8) there was evidence of an advanced nephritis as indi- 
cated by a phthalem excretion of 8 per cent , and the presence 
of albumin, granular casts, white blood-cells, and red blood- 
cells in the unne This patient was given thyroid tablets and 
the symptoms of myxedema rapidly disappeared Her appear- 



Fig 245 — M J B (M 4197) The same patient as shown in Fig 244 after 
several months of thyroid therap> 


ance underwent a remarkable transformation, as illustrated 
by the accompanying photographs (Figs 244 and 245), yet the 
patient died several months later, apparently of renal insuffi- 
ciency A second patient (Case 13) showed the evidence of a 
moderate nephritis, which at the age of seventy-three might 
be interpreted as a part of a generalized arteriosclerosis 

The temperatures recorded in Table I were taken by mouth, 
with one exception, at the time of the metabolism determination, 
and it is seen that in each instance it was subnormal, though 
the depression was only ven slight in a number of patients 
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In the majority of these patients the temperature when taken 
on the ward at four hourlj intervals was found to be constantlj 
subnormal, most frequently varying between 96° and 97° F 
by mouth 

The pulse, when taken after a minimum of thirty minutes’ 
rest in bed, was m most instances slow Twelve patients had 
a resting pulse between 50 and 70, while the highest pulse re- 
corded was 80 per minute These pulse-rates are not lower 
than one frequently observes m normal people, but tins tendencj 
to a bradycardia is significant from a diagnostic standpoint, 
as a rapid resting pulse is not commonly observed m myxe- 
dema When a tachycardia is encountered in a patient who is 
suspected of having the disease it throws some doubt upon the 
diagnosis 

The blood-pressure readings indicate a tendency to hypo- 
tension in this disease This is manifested most markedly in 
Cases 6, 8, 9, 10, and 15 The remaining 10 patients had Tend- 
ings which may be considered normal or slightly below normal 

The striking constancy of the effect of feeding thyroid 
tablets is well illustrated in these 15 patients In 14 instances 
there was either a complete cure or a marked improvement 
following the use of this drug It has not been possible to follow 
all of these patients, but in most instances they have reported 
to the hospital at intervals for observation A number have 
shown remarkable improvement during their stay in the hospital 
of several weeks, but they have not returned for observation 
and have not replied to follow-up letters One patient (Case 
8) is known to have died a few months after leaving the hospital, 
probably as a result of a complicating renal lesion Another 
patient (Case 12) refused to take thyroid tablets, as she believed 
they would cause a recurrence of diarrhea, which she previously 
had and probably wrongly attributed to the medication A 
third patient (Case 13) took thyroid extract intermittently, 
and while the improvement w r as not the maximum, she was 
greatly benefited 
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THE BASAL METABOLISM IN MYXEDEMA' 

Whatever other functions may be attributed to the thyroid 
gland it is safe to say that it exerts a definite and profound 
influence on heat production in the body, and this, when meas- 
ured, constitutes the most reliable index of the functional 
activity of the gland In myxedema, or hypothyroidism, the 
most characteristic fin din g is a low metabolic rate, and it has 
ne\er been our experience at this hospital to see a patient m 
whom it is possible to make a cluneal diagnosis of myxedema 
who has not had this alteration in the basal metabolism There 
is evidence to indicate, as Plummer 1 has emphasized, that at 
least one of the prominent symptoms of the disease, the edema 
of myxedema, becomes recognizable only when the basal metabo- 
lism drops from 15 to 17 per cent below the average normal 
It seems, therefore, that a fall m metabolism is the earliest 
change associated with diminis hed function of the thyroid 
gland 

On the other hand, a low metabolism when considered alone 
does not always mean that a patient has myxedema, for such 
a change may be obser\ed in association with various other 
conditions, which, from a cluneal standpoint, do not resemble 
myxedema in the slightest Hence the result of a basal metabo- 
lism determination, m this disease as m any other, should be 
interpreted only after the fullest consideration of the clinical 
aspects of the case A metabolic rate which averages 20 per 
cent , and may be as much as 30 per cent below normal, is 

* All basal metabolism determinations were made following a fourteen- 
hour fast and after the patient had been lying in bed for at least one-half hour 
The expired air was collected b\ means of a face mask, which covered both 
the nose and mouth, and which was connected with a 100-liter modified 
Tts*ot spirometer Analysis of the expired air was done with the portable 
Haldane gas analysis apparatus The heat production in calories per square 
meter per hour was then calculated from the oxigen consumption and the 
calorific value of oxigen as determined b> the respiratory quotient The 
results were compared to the standards of Du Bois and expressed in per- 
centage of normal The expired air was collected for two nmc-minutc periods 
For the past two years a separate set of valves, spirometer, and face mask 
has been used for each period In all but very rare instances the two results 
thus obtained have checked within 5 per cent 
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found quite regularly m patients with hypopituitarism Under 
nutrition may likewise be a factor m causation of a low basal 
metabolism, as Benedect 3 and lus collaborators have reported, 
and we have assumed this as a logical cause in a number of 
patients who have had a basal metabolism below normal limits, 
and for which there was no other obvious explanation The 
• following single instance will suffice as an illustration An 
emaciated, neurasthenic girl of sixteen, whose appetite had 
been exceedingly small for a period of several months, was 
found to have a basal metabolism of 20 per cent below normal 
As she did not otherwise have the slightest indication of myx- 
edema or hypopituitarism, it was doubtless correct to assume 
that undernutrition was resphnsible for the abnormality m 
the basal metabolism The effect of undemutntion was clearly 
illustrated in another instance in tins hospital, wherein a patient 
with epilepsy underwent a complete fast of three weeks as a 
curative measure At the end of this period there was a drop 
in the basal metabolism to 44 per cent below normal 

One source of error relative to the interpretation of the 
basal metabolism determination should be emphasized, and 
this is the tendency of clinicians to attach too much significance 
to minor variations from normal While we have found the 
normal standards of basal metabolism, as established by DuBois, 
to be as satisfactory as the standards of any procedure used 
m medicine, yet it is too much to expect that they will invari- 
ably express the precise basal metabolism of every individual 
Hence, a slightly diminished basal metabolism in some in- 
dividuals may be due to a normal variation from the accepted 
standards, and unless the patient displays some definite clinical 
manifestation of myxedema the result should be ignored An 
instance of this was encountered m a healthy, apparently normal 
house officer of this hospital whose basal metabolism was deter- 
mined during the course of some experimental work for which 
he had volunteered as a subject His basal metabolism was 
found to be between 22 and 25 per cent below normal on three 
occasions over a period of several months If this instance 
is one of a normal individual with a basal metabolism con- 



CLINICAL STUDY OT MYXEDEMA 


1277 


siderably below tbe accepted standards, it is an unusually large 
variation and one rarely encountered 

It has been noted, furthermore, that the basal metabolism 
in a series of normal individuals, all house officers or medical 
students, m many instances tended toward the extreme lower 
border of normal, that is, between 10 and 16 per cent below 
the normal average It may be that these individuals, in an 
endeavor to co-operate, attain almost complete relaxation which 
is similar to that observed during sleep, and this might well 
account for the slightly diminished, but not abnormal, metabo- 
lism 

It is interesting to note that many of the symptoms of myx- 
edema are referable, at least in part, directly or indirectly to 
the low basal metabolism or heat production It is eas) to 
understand why an individual, who is radiating 30 to 40 per 
cent less heat than normal, should complain of chilliness, and 
have a subnormal temperature, and a skm which is cold to the 
touch Furthermore, as a patient with a low metabolism has 
little if any excess heat to radiate, it is logical to assume that 
this is one factor which accounts for the absence of perspira- 
tion, which is characteristic of patients with myxedema The 
bradycardia, often observed in myxedema, is probably asso- 
ciated with the decreased metabolism, for when such a condi- 
tion exists m the body the cells utilize less oxygen and produce 
a smaller amount of carbon dioxid Under these circumstances 
_a diminished blood flow is adequate to convey these gases 
between the tissues and the lungs, and if it is assumed that the 
rate of the heart is a fair criterion of its output, then brady- 
cardia is to be expected The low metabolism likewise is respon- 
sible for the small amount of food which these patients con- 
sume, and enables them, despite this, to maintain their bodx 
weight In some instances they may gam, but thu; is often 
due, lioweier, to the accumulation of sohd edema If an appa- 
ratus for determining the basal metabolism is not available 
a consideration of these symptoms, which are directlj associated 
with a low metabolism, is often helpful in deciding whether or 
not the metabolism is below normal 
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The basal metabolism studies in this group of 15 patients 
are shown in Table I, and it is seen that the results vary from 
49 to 24 per cent below normal In 11 of these 15 patients, 
however, the results were 30 per cent or more below normal 
The average depression m the metabolic rate of the entire group 
is 33 per cent below normal Hence the diminution of the 
basal metabolism m my\edema is usually greater than that 
observed in other diseases, therefore when the basal metabolism 
of a patient is found to be 30 per cent or more below normal 
it is almost always due to underactivity of the thyroid gland 

THE DIAGNOSIS OF MYXEDEMA 

Without a determination of the basal metabolism the e\ait 
diagnosis of my\edema may be exceedingly difficult, but the 
symptoms and signs which arc suggestive of tins condition arc 
quite definite and striking The history, as given by the patient, 
is often rambling, illogic, contradictory, and frequently is of 
little assistance, unless one suspects, when taking the histor\, 
that the patient has myxedema It is then possible, without 
asking leading questions, to obtain a great deal of information 
which is helpful in eliminating or establishing the diagnosis 
If the patient’s complaints include loss of energy, inability to 
perform mental tasks efficiently, chilliness or sensitiveness to 
cold, or it is observed that the patient has a full rounded face 
with puffiness under the eyes, marked loss of hair, subnormal 
temperature or bradycardia, then the diagnosis of myxedema 
should be considered and further investigation conducted 
accordingly 

The conditions most frequently confused with myxedema 
from the standpoint of diagnosis are pernicious anemia and 
nephritis It is true that superficially they may resemble this 
disease in certain features There are instances when the 
differential diagnosis of myxedema from these diseases is diffi- 
cult without the aid of modern laboratory facilities, but ordinarily 

it should be easily accomplished 

The clinical picture of pernicious anemia has some char- 
acteristics, both subjectix'c and objectixc, which are similar 
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to those present in the advanced stages of myxedema The 
chief complaint in the two diseases is most frequently weak- 
ness, lack of energy, or ease of fatigue There is often a brow msh 
or yellowish tint to the skin in myxedema which suggest the 
color seen in pernicious anemia, though this color is not apparent 
in the conjunctivse as in the latter disease This combination 
of shght pigmentation with apparent good general nutation 
is, then, common to both diseases Sensitiveness to cold may 
be a complaint in either condition Furthermore, about half 
of the patients with myxedema show changes in the blood- 
picture which are, however, usually of the nature of a mild 
secondary, rather than a primary, anemia It occasionally 
happens that a patient with myxedema may have a reduction 
in the number of red blood-cells as low as 2,000,000 but eien 
m these patients the blood-smear is not usually typical of a 
primary anemia, though it may resemble it somewhat Patients 
with pernicious anemia may have a subnormal temperature, 
and it has been observed that the basal metabolism may be, 
in rare instances, as low as 20 per cent below normal There 
is no evidence at present which indicates that this reduction 
m metabolism, when present, is ever as great as the average 
diminution found m myxedema The mental changes, the 
alterations in the skin and hair, the absence of sweating, while 
almost always present m myxedema, are not present in per- 
nicious anemia As it has been emphasized by Ladd and Levine® 
that the absence of free h} drochlonc acid m the fasting stomach 
contents is found with great regularity in patients with per- 
nicious anemia, it is of interest to consider the results of gastric 
analy sis yyhich was performed in 5 patients of this senes Three 
showed no free hy drochlonc acid m the fasting contents and a 
low total acidity following the test meal, one showed a normal 
amount of h) drochlonc acid both m the fasting contents and 
follow mg the test meal, and one had a hypo-acidity m the 
fasting contents and following the test meal These results, 
then, indicate that there may or may not be an absence of free 
hy drochlonc acid in the fasting contents Hj drochlonc acid 
when present is good eyxdence against a diagnosis of perm- 
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cious anemia, but when it is absent this fact is of much less 
importance 

As these patients usually have swelling of the face and often 
of the ankles, and frequently show a slight trace of albumin 
and a few casts in the urine, they have many times been re- 
garded as having nephritis Such a diagnosis often bespeaks 
of a most casual and superficial examination on the part of the 
physician responsible for it Though there may be a slight 
trace of albumin present m the urine, the cellular elements 
found in the urinary sediment arc not of the type usually ob- 
served in advanced nephritis The blood-pressure is cither 
normal or subnormal rather than elevated, and the sw ellin g 
of the face and ankles, as it is not due to the presence of fluid 
in the subcutaneous tissues, does not pit on pressure Further- 
more, the characteristic changes of myxedema m the skin and 
its appendages are not seen in disease of the kidneys It is 
possible that a true nephritis may be associated with myxedema, 
but when it is present, the urine examination shows the char- 
acteristic picture of nephntis and the phthalein test further 
indicates a decreased renal function Nephritis, when present 
m myxedema, is regarded as an incidental association, accord- 
ing to the generally accepted view at present 

In some patients with myxedema there may be marked 
brownish pigmentation of the skin, and when this is combined 
with a reduction m the number of red blood-cells, hypotension, 
and a chief complaint of marked asthenia, it suggests the diag- 
nosis of Addison’s disease The other characteristics of myx- 
edema, however, as the good general nutrition, changes m the 
skin and hair, and the absence of gastro-intestmal symptoms, 
usually suffice to make the differentiation easy 

A patient with neurasthenic symptoms maj simulate m 
some respects a mild type of myxedema, as the ir most promi- 
nent complaint is ease of fatigue They may also have other 
symptoms of myxedema, as sensitiveness of cold, and a real 
or fancied loss of memory When these neurasthenic symp- 
toms follow the natural or artificial menopause and the patient 
has gained n eight the resemblance to mvxedcma is more marked 
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There are no other characteristic features of hypothyroidism 
present in these patients, and metabolism studies, if available, 
readily separate the two conditions 

THE TREATMENT OF MYXEDEMA 

The administration of tablets of dried thyroid gland promises 
imm ediate and prompt relief to all patients with myxedema 
provided the proper dosage is used and there are no complica- 
tions, as, for instance, an advanced chrome nephritis or marked 
mental changes The required dosage vanes m different patients, 
and hence the best method is to administer as an initial dose 
a moderate amount, such as 0 13 gm three times a day for a 
penod of several days At the end of this time there will be a 
loss of several pounds m weight, the temperature will nse from 
subnormal to normal, or there may' be even a degree or so of 
fever, as happened in several of the patients at this hospital 
At this time the metabolism should be determined as a guide 
to further therapy, and it is usually found to be approximately' 
normal If the metabolism is normal the thyroid medication 
should then be reduced to a maintenance dose, that is, the 
smallest amount that will keep the metabolism and pulse at 
normal levels The size of this dose is variable m different 
individuals, but an average amount in a patient with complete 
myxedema is 0 13 gm twice a day Some of the patients of 
this senes require only' 0 13 gm a day as a maintenance dose, 
while others use as much as 0 13 gm three times a day' 

The same guiding principles should be used m thyroid gland 
therapy as the one frequently followed when giving digitalis 
to cardiac patients, that is, a preparation known to be potent 
should be administered m moderate doses until either a beneficial 
effect is produced or early and \ery mild symptoms of over- 
dosage are noted In treating myxedema it is unnecessary to 
push the drug until toxic symptoms are produced if the facilities 
for doing the basal metabolism are at hand, for the dosage may 
be reduced as soon as the metabolism reaches normal If the 
amount of the drug is reduced at this time the symptoms of 
o\ erdosage are a\ erted 
Not. s — Si 
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If the ingestion of an appropriate amount of thyroid tablets 
is not followed by changes, either in the basal metabolic rate 
or the general condition of the patient, then the dose should be 
cautiously increased and the patient closely observed for the 
appearance of mild to\ic symptoms, as palpitation, flushing, 
or an excessive feeling of warmth It occasionally happens 
that the dosage may be raised to a very large amount and yet 
no effects are apparent Under these circumstances the failure 
of the drug to act may be due to one of two reasons either 
the thyroid preparation is inactive or it is not absorbed from 
the alimentary tract The first condition rarely occurs, as 
most of the thyroid tablets prepared by reliable drug firms 
are satisfactory The latter explanation has been the most 
logical one to account for the occasional failure to obtain re- 
sults following the administration of large amounts of the drug 
The failure of the alimentary tract to absorb thyroid gland 
tablets is important, for when the drug is given as a therapeutic 
test and no improvement follows it may be that none is ab- 
sorbed If after a thorough and careful trial no results are 
obtained, it is wise to resort to a different preparation of thyroid 
tablets, or to use thyTOxm by mouth as it is now manufactured 
by one of the large drug firms and is available to the profession 
Other factors may also complicate the picture when expected 
results do not follow thyToid therapy This is illustrated by 
M F (Med 17,180), a woman aged fifty-two, who had symp- 
toms of myxedema extending over a period of fifteen years 
She had the characteristic history and appearance of a patient 
with myxedema, and her basal metabolism was found to be 
25 per cent below normal She stated that dried thy'roid gland 
had been given her some years before, but it was not tolerated 
veil, inasmuch as it alway's caused diarrhea As it was essential 
that she should be given thyroid tablets, it was administered 
m moderate doses in capsules The patient was not told the 
nature of the drug and it was hoped that the capsules would 
disguise it sufficiently During a period of several weeks this 
therapy was continued, but neither diarrhea nor changes in the 
metabolism, pulse-rate, nor body weight followed As she in- 



CLINICAL STUDY OP MYXEDEMA 1 283 

sisted on leaving the hospital, she was discharged, unimproved, 
and ordered to continue the capsules and report to the Out- 
door Department for further observation It was later learned 
from the patient’s phy sician that she had suspected the cap- 
sules contamed thyroid gland, and after confirming this by 
openmg and tasting the first one given her, she had succeeded 
each time thereafter m deceiving the nurse, with the result 
that she had not taken one single dose of the drug during her 
stay in the hospital In another instance a patient w as advised 
to take thyroid tablets to relieve the myxedema which had 
developed during the course of the Roentgen-ray treatment 
of hyperthyroidism She refused to take the drug regularly, 
as her physician had previously given her thyroid tablets at 
the time she had hyperthyroidism, and there followed an in- 
tensification of her symptoms with a resultant abnormal fear 
of the drug which caused her to believe that it could not be 
taken with safety under any circumstances 

Two other patients of this senes, on their own initiative, 
discontinued the use of the thyroid tablets, and each one m 
the course of six to eight weeks agam developed the symptoms 
of myxedema In one instance the patient stopped the drug 
“because she felt so well,” and in the other it was discontinued 
because she insisted that the “medicine caused a pain in the 
shoulder-joint,” an association which was, no doubt, only' an 
incidental one 

All patients when first given thy’roid tablets should be under 
rather close supervision by a physician It is advisable, if the 
disease is at all advanced, to confine them to bed for several 
weeks, until the staking changes in the metabolism are con- 
cluded, as at this time there might be slight fever, nausea, and 
other mild symptoms In the less advanced cases this is un- 
necessary, but a patient should, at least, be seen once a day 
until the metabolism and pulse are normal, and then at less 
frequent intervals until it is apparent that the smaller doses 
prescnbed are sufficient to maintain the normal conditions 
It has been our experience that once a maintenance dose is 
established it continues to be fairly constant, though some 
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patients seem to require a slightly larger dose during cold weather 
It is also our impression that some patients feel better when 
the metabolic rate is at the lower level or normal according 
to the standards of Du Bois, that is, between S and 10 per 
cent below' the average normal Under these circumstances 
the general condition of the patient, the pulse, and the weight 
curve are of assistance, when taken in conjunction with the 
metabolic rate, in deciding the exact thyroid dosage 

Excessive thyroid medication may produce disagreeable 
and even dangerous symptoms, but they are easily avoided 
if the patient is closely watched As illustrations of improper 
thyroid medication the following 2 cases serve as examples 
J F K , a business man, fifty years of age, w'as admitted, 
complaining of swelling of the ankles and puffincss of the eye- 
lids He was found to have myxedema, and on discharge from 
the hospital was instructed to take thyroid tablets 0 13 gm 
twice a day His basal metabolism before treatment w r as 25 
per cent below the average normal After sixteen days of 
treatment he felt much improved, and by this time there had 
been an increase in the basal metabolism to 5 per cent below 
normal There had also been a loss of 3 4 kilograms in body 
weight, and the resting pulse-rate had increased from 58 to 
63 per minute As satisfactory changes had thus far resulted, 
he should have been advised at this tune to take a smaller dose 
per day, in an endeavor to maintain the normal level of metabo- 
lism which had been reached Instead, he w r as permitted to 
continue taking the same dose of 0 13 gm twice a day for a 
period of forty-two days Though it is not recorded that he 
experienced any of the usual symptoms of overdosage, there 
was an increase in the basal metabolism to 39 per cent above 
normal There had also been a loss of 7 7 kilos m bod> weight, 
and the resting pulse-rate had increased to 85 per minute 
In view of this obvious evidence of excessive dosage the drug 
was, of course, discontinued, but over an undue length of time, 
for when the patient returned after an interval of forty-three 
days, dunng which time he had not received any thyroid prepara- 
tion, the symptoms of myxedema were again apparent and the 
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basal metabolism had fallen to 24 per cent below normal 
The patient had gamed 5 1 kilograms m bod)* weight m this 
period and the resting pulse-rate had decreased to 59 per minute 
The errors m the treatment of this patient were, then, the con- 
tinuance of an excessive dosage after the patient’s metabolism 
had increased to normal limits (5 per cent below normal), 
and the withdrawal of the drug for such a long interval that 
many of the symptoms and signs of myxedema recurred This 
emphasizes clearly that the a dminis tration of thyroid gland, 
though regarded by many as a simple matter, requires a cer- 
tain amount of care and judgment m order to obtain successful 
results 

A second patient had an experience somewhat similar to 
the one recorded above G L F , age twenty-two, a stenog- 
rapher, was admitted to the hospital complaining of weakness 
and swelling of the face She gave a characteristic history of 
myxedema extending over a period of eighteen months Her 
basal metabolism was 34 per cent below normal She remained 
in the hospital thirteen days and during this time received 
0 13 gm of thyroid gland tablets three times a day After 
leaving the hospital she continued taking this amount of the 
drug for an additional four days She then developed marked 
weakness, nausea, vomiting, nervousness, and insomnia Asso- 
ciated with this there was a loss of appetite and a decrease 
of about 19 pounds m body weight Nmeteen days after the 
medication had been discontinued she returned to the hospital 
to hai e her metabolism determined, and it was found to be 22 
per cent below normal Subsequently the dosage was adjusted 
to 0 13 gm a day, and she has continued to take this amount 
almost continuously for three years with excellent results The 
manifestations displajed by this patient as a result of the 
ingestion of an excessn e amount of thyroid gland are quite 
typical 

The earliest symptoms of overdosage consist of a sensation 
of excessive warmth, palpitation, headache, dizziness, and 
slight tadncardia If the drug is discontinued for a few days 
and then commenced in smaller doses, these symptoms rapidly 
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disappear If, however, the excessive dosage is continued, 
vomiting, marked tachycardia, severe diarrhea, fibrillary tremor, 
and insomnia occur, and, finally, collapse may supervene 
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CLINIC OF DR BRONSON CROTHERS 
Children’s Hospital 


THE EFFECT OF BREECH EXTRACTION UPON THE 
CENTRAL NERVOUS SYSTEM OF THE FETUS 

In a neurologic clinic we see the end-results of the accidents 
at chil dbirth One of the chief functions of such a clinic is the 
direction of these unfortunate children to the institutions for 
the crippled and the feeble-minded On the other hand, it 
has a far more interesting function, which is less generally recog- 
nized, as a place of judgment on obstetric technic It is that 
aspect of its work that will form the basis of this discussion 
and not the relatnelv depressing patients we have here 

I wish to discuss the technic of breech extraction in its 
broadest interpretation, meaning b> it any operation involv- 
ing traction on the legs or body of the baby Naturally, I am 
not competent to discuss details, but I do believe that it is not 
impertinent, in a neurologic clinic to consider etiology of neuro- 
logic lesions, and in birth injuries the etiology of the disease 
and the deliver} of the child appear to be coincident 

In the first place, the clinical evidence that breech extrac- 
tion and spinal injuries stand m the relation of cause and effect 
is as follow’s Se\en cases of spinal injury at birth, seen in this 
clime and in private practice within two years, followed extrac- 
tion I have neier seen such lesions after birth head first, 
nor have I been able to find any reports in the literature except 
after extractions 

In the second place, there is abundant pathologic evidence, 
gathered from all parts of the world, which suggests that in- 
juries of the spinal column are common in extractions and 
almost unknown in other procedures One contribution which, 
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as far as I know, has escaped general attention is that of Stolt- 
zenburg It is worth considering m some detail 

This observer found, in 9 cases, gross damage to the vertebra] 
column out of 75 babies dying of “asphyxia ” Eight of these 
followed extraction She states that in every case the fetal 
heart left nothing to be desired at the be ginnin g of extraction, 
every baby was bom with its heart still beating, and none 
could be induced to take a spontaneous breath The autopsy 
findings were very uniform The cord showed no gross injury 
The spinal column was tom, the intervertebral ligaments npped, 
and there was profuse hemorrhage into and about the vertebral 
canal, covering the upper cord and medulla with clots In 
addition, one case showed tears in the tentorium 

Stoltzenburg then demonstrated that identical injuries could 
be produced by traction and lateral flexion without employ- 
ing any force beyond that usually exerted m delivery One 
point, which may be of interest, is the observation that each 
of these babies had an extended arm which caused some difficulty 
m delivery 

These statistics and various others, less striking, are of 
importance only as they demonstrate that spinal injuries are 
common everywhere Obviously, individual skill and restraint 
may make them rare m the practice of any one group of operators 
A careful search of all available recent obstetric text-books 
in English, French, and German resulted in no useful informa- 
tion whatsoever Readers are furnished with a very detailed 
discussion on asphyxia and instructed in methods of rapid 
extraction, but nowhere is there the slightest warning against 
the danger of injuring the neck of the baby by any legitimate 
use of traction I get the impression that broken necks are 
regarded as unfortunate and discreditable accidents, about 
which the less said the better 

Anatomic text-books are little better, as they contain scanty 
information about the spinal column of babies 

A very bnef consideration of breech extraction, as it is 
described in books, shows that it is a unique procedure in ob- 
stetrics, m that an entirely unphysiologtc force is applied to .i 
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structure which normally is not subjected to any comparable 
strain As far as I know no other obstetric maneuver, used to 
deliver living babies, is so illogical or so potentially disastrous 

The application of traction to the spme results in lengthening 
a structure which, normally, is subjected to compression Before 
accepting the idea that such a procedure is reasonable it seems 
proper to see what happens Clinically, a vast number of 
babies die following its application and an appreciable number 
live as cripples as a result of it Pathologically, it seems probable 
that adequate study would reveal injuries in a very large pro- 
portion of babies Stoltzenburg found that over 10 per cent, 
of all babies dying m the Halle Clinic had broken necks as a 
result of the traction emplojed m breech delivery The re- 
peated assertion of obstetricians that if traction were not em- 
ployed many babies would die anyhow of asphyxia is open 
to some question The facts certainly suggest, to me, that 
most of the breech babies now bom dead are killed by mjury 
or by pressure rather than by asphyxia In any case it seems 
reasonable to study breech extraction from even- possible 
point of view 

I take it that nobody questions that breech extraction is 
a purely mechanical problem Therefore a consideration of 
the forces used and the materials employed seems fundamental 
In reputable practice the external forces used appear to van 
from practically nothing to the combined pull and push of at 
least two men The materials which must resist this pull and 
push are the elastic fetal spme and the soft fetal head In the 
absence of information m text-books I tried to find out a few 
essential facts about what happened to the baby nhen such 
variable forces were concentrated upon it 

The spinal column of the full-term fetus is a collection of 
elastic cartilaginous rings held together by rather brittle and 
inelastic bands of connects e tissue If an intact fetal cadaver 
is taken between the hands and subjected to alternate com- 
pression and extension the spinal column vanes m length 
about 2 mches 

I ha\e here a bab\ with its spinal column exposed from the 
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front It is clear that the verj moderate force I can exert bv 
co^ressmg the spine between my hands flattens out the bodies 
f the vertebral as well as bringing them together 



Fig 246 — Dura of fulUtcrm fetus exposed from tlic front 


If I now extend the spine the vertebra: arc separated at 
each joint and, in addition, stretch appreciably Lateral bend- 
ing, while the spine is under tension, causes yielding and tear- 
ing of the intervertebral ligaments at the point of bending 
With a pair of scissors the bodies are now removed You notice 
that this procedure is easy and involves no cutting of bone at all 
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The dura is now exposed The relations are obviously not 
exactly those seen in the adult The upper cervical dura is 
firmly adherent to the edges of the foramen magnum as in 
the adult, but it is also tied to the upper cervical vertebrae b\ 
strong fibrous strands The cervical roots are short and practi- 
cally horizontal 

When we go down to the thoracic region it is clear that the 
dura is a slender tube lying free, except as it is supported by 
almost filamentous roots with their fibrous sheaths The low er 
end of the dural sac is firmly anchored b) the strong lumbar 
and sacral roots and by fibrous bands attaching the dura to 
the sacrum and coccyx 

Traction pulls the cervical enlargement down about | inch 
Then the horizontal bands become taut The lumbar enlarge- 
ment hardly budges The slender thoracic portion takes up 
the rest of the strain 

The cord is non exposed by slitting the dura The cord 
is, as )ou see, a slender, fragile affair about i inch m diameter 
ending at the second lumbar vertebra It is subjected to the 
same strains as the column and the dura 

From this rapid survey several facts stand out The forces 
that are frequently exerted in deliver)' have been shown to be 
sufficient to rupture any or all the structures we have seen 
The gross vertebral ruptures cause death 
Traction alone puts a tremendous stram on the almost 
unsupported thoracic cord and clinically I have seen cases 
■which must ha\e had mjunes due to this cause 

If an arm is extended it is eas) to see that the Ion er cervical 
roots are put on the stretch Again, cluneal cases are ax ail- 
able to indicate that avulsion of these roots is possible 

So much for the mechanism b) which mjunes of the spinal 
column and the cord are produced 

Another force, exerted with little restraint is suprapubic 
pressure In order to interpret on a ph) siologic basis the intra- 
cranial results of this force it is necessary to consider certain 
researches on intracranial pressure 

An\ conception of the brain as a semifluid mass lying free 
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in a single cavity is totally inadequate If the brain trans- 
mitted forces as a fluid nothing could prevent immediate and 
disastrous impaction of the medulla into the vertebral canal 
as soon as serious pressure was exerted Very obviously this 
does not always happen Repeated and accurate physiologic 
studies have made clear the points about intracranial and mtra- 
spinal pressures and their distribution, which are of importance 



Fig 247 — Dissection to show fak and tentorium Before removal 
of the brain the tentorium is held down by the cerebral hemispheres and 
the cleft is much smaller 

in studying the effects of obstetric maneuvers on the nervous 
system of the fetus 

Observations by Hill, Cushing, Wolbach, and others have 
d em onstrated beyond question that pressure is not transmitted 
equally in every direction The brain tissue itself is viscous 
and putty-hke and, by its own resistance, limits the spread of 
pressure As compression increases its force is transmitted 
until it reaches the cranial walls or one of the great dural septa 
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The structure and relations of the dural septa are, therefore, 
of interest 

I have here a dissection showing the falx and the tentorium 
in place As a matter of fact, the tentorium is a little lower, 
in life, as the cerebral hemispheres hold it down, as can be 
shown in frozen sections Furthermore, the opening for the 
midbrain and crura is smaller However, the general structure 
and relations appear clearly 

The falx extends, as a sweeping crescentic membrane, from 
the crista galli of the ethmoid to its insertion in the midlrne 
of the tentorium The falx thus divides, more or less completely 
one side of the upper cranial cavity from the other Along 
its upper border it splits to enclose the large superior longi- 
tudinal smus, its free edge is occupied by the inferior longitudinal 
sinus, while the insertion into the tentorium encloses the straight 
sinus 

The tentonum is an arched dural fold separating the posterior 
and lower portion of the cranial cavity from the upper Its 
origin along the sides of the skull surrounds the lateral and 
superior petrosal sinuses, while its insertion is into the chnoid 
processes It is pierced by an opening just big enough to allow 
passage of the midbrain and crura 

Both the falx and the tentonum are very delicate mem- 
branes in the infant, but they are strengthened by strong curv- 
ing strands of connective tissue so that they can resist great 
pressure without appreciable stret ching 

In considering the distribution of pressure and its effect 
one other anatomic relation must be considered The medulla 
and cerebellum he just abo\e the foramen magnum Under 
conditions of rapidly produced intracranial tension they are 
forced down and completely close this opening 

The result is that three almost completely distinct pres- 
sure chambers are to be considered when serious force is applied 
to the soft \ ertex of the fetal skull The situation can be repre- 
sented graphically 

In addition to the direct force imposed upon the vertex 
there is a secondary force m the rise of blood-pressure uhich 
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always follows This affects the subtentorial contents and 
raises pressure there It also presumably, directly raises the 
pressure m the spinal compartment Obviously any further 
movement is blocked as long as the tentorium holds and the 
spinal compartment is constant in size, as the part of the spinal 
canal not filled by the cord is occupied by incompressible fluid 
Cushing showed that by increasing the spinal pressure lie could 
prevent serious signs of compression, even though supratentorial 
pressure was raised to a considerable e\tent 



Fig 248 — Coronal section behind the posterior margin of the corpus callo- 
sum to illustrate pressure chambers 

An important consideration now comes in If ail parts 
of the bram are considered as equally important to hie, it is 
hard to follow the course of events m delivery 

As a matter of fact, the situation can be shown by studying 
various types of laboratory preparations 

This cat has been rapidly and rather crudely mutilated by 
complete removal of the whole of both cerebral hemispheres 
by section at the midbrain This animal will live for hours 
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and will exhi bit constant reflex phenomena and maintain its 
circulation without any artificial help The cerebellum could 
be r em oved by section of its % anous peduncles Reflex activities 
would be altered but life would be kept up 

A vet} trifling accident involving the medulla will, however, 
lull the animal by blocking respiration and producing vasomotor 
collapse Such a slight thing as the formation of blood-clot 
m front of the medulla maj be all that is necessary 



Fig 249 — Sagittal section to Illustrate formation of isolated chambers under 
pressure conditions 


Stud} of such a preparation suggests tiiat the medulla alone 
is essential for unassisted prolonged life 

This second cat has been prepared by tracheotomy and 
the connection of an apparatus for rh\thmic insufflation of air 
B} appropriate ligatures the cerebral arteries were secured 
The animal was then decapitated For a few minutes the cat 
remained flaccid After this preliminary period of spinal shock 
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the animal began to respond to stimulation It non shows 
flexion on pricking the foot and various other reflexes 

I will now disconnect the artificial respiration apparatus 
The cat no longer receives air The heart is beating It does 
not and null not attempt to breathe After a fen minutes it 
will die as a result, I suppose, of a process wlucli may be called 
asphyxia, though it is quite obvious that it is in as good air 
as the rest of us Its death is due not to absence of surrounding 
air, but to absence of an excitable medulla The analogy to 
certain obstetric conditions seems obvious 

It seems clear that, as long as fetal circulation is kept up, 
the baby, as a spinal mechanism, can be bom alive without 
any activity of the bram whatsoever It can breathe and obtain 
nourishment without anything but the medulla and cord 
Observation of young babies does not contradict the theoretical 
conclusion that very little else is ordinarily used for Meeks 
Whether the baby lives or dies, then, depends primarily 
on whether, at delivery, it has or has not an excitable medulla 
Injuries or other lesions elsewhere in the nervous system do 
not matter in the least 

In normal labor, during pains, the head and the buttocks 
are simultaneously compressed The spina] column shortens, 
the spinal pressure rises, and the medulla, though subjected 
to pressure, is guarded from trauma It seems probable that 
normal labor, if at all difficult, will result m intracranial tension 
sufficient to put the central nervous system practically out of 
action, by anemia, dunng pains, without causing organic dam- 
age, while the intervals will allow re-estabhsliment of circulation 
in at least the spinal and medullary portions 

In spontaneous breech deliveries exactly the same equilibrium 
of spi na l and subtentorial pressures will cast until the breech 
is bom Then a sudden release of the spinal pressure occurs 
The next pain may easily force the medulla further down 
If this happens suddenly, a collapse of the baby may follow 
The great danger to the baby in breech extraction, I bche\ c, 
lies in action based on serious misinterpretation of the signs 
Both clinically and theoretically the critical stage for the baby 
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begins when the head reaches the pelvic bnm and the breech 
is past the vulva Obstetric text-books suggest, if they do not 
definitely state, that the fetal circulation is now inevitably 
shut off, and that, unless delivery is effected within eight minutes, 
the baby will die of asphyxia 

The obvious result is that a tensely expectant operator 
waits a little while and then extracts the baby at all costs 
Everything is said to depend on the avoidance of asphyxia 
The conventional exposition of the sequence of events is always 
the same It runs essentially as follows the placental circula- 
tion is cut off, a progressive dimin ution of oxygen and a progres- 
sive increase m carbon dioxid stimulate the medulla, the baby 
tries to breathe, fails to get air, and then is slowly killed by 
gradual poisoning of the medulla 

This explanation is quite adequate if it is assumed that 
the baby is like a diver with a disabled air pump or a blocked 
air tube It assumes that two entirely unproved factors are 
invariably present, first, that all circulation from the placenta 
is cut off, and, second, that the baby has an excitable medulla 
Both these things may be true, and m that case a progressive 
asphyxia will eventually kill the baby unless it is delivered 
Such a baby, I should suppose, would be deeply cyanotic 

Under the conditions of pressure which must be present 
during the imposition of serious suprapubic force it seems to 
me in the highest degree unlikely that the medulla is in the 
least excitable or is being reached by any appreciable amount 
of blood, poisoned or otherwise 

I have failed to find any physiologic or clinical evidence 
to suggest that the pallor and collapse, so often seen, and known 
as “white asphyxia,” have the least connection with the supply 
of ox} gen or carbon dioxid in the blood Chmcalh , asphyxiated 
men never become pale, and experimentally no pallor occurs 
in asphyxiated animals On the other hand, there is abundant 
evidence that exactly the signs seen in babies with “white 
asphyxia” can be reproduced with ease by disturbances of 
pressure near the medulla or b} obliteration of medullary circu- 
lation 
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No experimental method for producing anemia of the medulla 
is, theoretically, more efficient than that used by obstetricians 
employing traction upon a babj' whose head is subjected to 
continuous severe pressure 

In surgical practice the performance of lumbar puncture 
upon a patient with high intracranial pressure is regarded as 
extremely dangerous Even such slight disturbance of pres- 
sure is thought to involve danger of fatal termination of the 



Fig 250 — Diagrein showing Ijlood pressure following experimental 
occlusion of blood-supply to brain After five minutes the blood-pressure 
remains at 40 mm for the remainder of the penod of occlusion 

medulla Such an operation is, of course, trivial when com- 
pared with the pressure change incident to traction on the 
fetal spine 

The results of cerebral anemia arc well known Since the 
time of Astley Cooper physiologists have observed the behavior 
of anim als whose cerebral vessels were tied 

The most interesting and pertinent observations on the 
effect of occlusion of the cerebral circulation arc those of Stewart, 
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Guthne, Bums, and Pike They describe the effect of total 
occlusion of all cerebral and upper cord circulation as follows 
“the nose and the mucosa of the mouth become white as m 
death, respiration ceases, the reflexes disappear, and the pupils 
dilate completely The heart is but little affected ” Further- 
more, the general blood-pressure first rises and then falls The 
time of these changes is shown m a composite chart (Fig 250) 

In a later paper Gomez and Pike showed that the medulla 
was uninjured histologically after twenty minutes of complete 
anemia in adult a nim als Cnle and Dolley showed, experi- 
mentally, that puppies can be resuscitated after longer periods 
of death than adult dogs Added tenacity of life and earlier 
exhibition of reflexes after injur} to the central nervous sys- 
tem seem characteristic of } oung animals 

From a consideration of the anatomic and physiologic fac- 
tors involved I have arm ed at a theoretical conception of the 
course of events in a breech extraction where suprapubic pres- 
sure and traction are vigorously used For what it is worth 
I present it to you 

The various steps can be suggested diagrammaticall} 

1 The vertex is pressed on The supratentorial chamber 
is put under tension Enough yielding of the tentorium occurs 
to force the medulla down, what fluid there is m the ventricles 
is forced into the spmal chamber and raises pressure there 
Almost complete discontinuity of pressure is now established 

2 The blood-pressure changes incident to intracranial 
tension and, as a result, subtentorial and spmal pressure nses 
In the face of continued suprapubic pressure anemia of practi- 
cally the whole central nenous system occurs The baby 
becomes limp and the blood-pressure first rises and then 
after three or four minutes, falls rapidl} 

3 On the bib} at this stage, collapsed and with a falling 
blood-pressure, traction is imposed The high positive rntra- 
spmal pressure becomes negative The force above continues 
The medulla almost mevitablv becomes impacted 

4 The babv is bom limp, with its blood-pressure very low 
Mcchanicallv most of its blood has been forced into its splanch- 
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Fig 251 — I Normal brain Tor diagrammatic dearness the relations 
arc distorted somewhat 

II Result of pressure in the \crtcx A condition of pressure dinon 
tmuity is established The direct pressure affects chiefly the supratentorial 
portion 

III Normal pressure relations during pains The medulla is held lx. 
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me vessels The cerebral vessels are empty The heart is 
beating 

5 The baby is worked on by the most available, but not 
necessarily the best trained, person Frequently the operator 
himself must revive or repair the mother Various methods, 
varying from drenching with hot and cold water to terrifying 
maneuvers like Schultze’s method of resuscitation, are tried 
in turn A few white babies survive 

In a physiologic laboratory animals are kept warm and 
quiet and artificial respiration is handled by beautifully arranged 
insufflators The physiologist is able to study his cats for 
hours without anxiety The obstetrician rarely saves the col- 
lapsed white bab) r 

The logical treatment of the so-called white asphyxia cases 
would appear to be along the lines used m shock and hemorrhage 
First, warmth, second, a low position of the head, third, 
adequate artificial respiration, fourth, efforts to restore the 
otagnant blood in the splanchnic area to circulation by suit- 
able abdominal binders, fifth, efforts to excite the medulla 
To make the medulla excitable is the absolute essential 

There seems no reason to doubt that, if the baby is unin- 
jured and the heart is beating, there is plenty of time to pro- 
ceed on sound physiologic principles The medulla gets more 
of its blood through branches of the vertebrals If the baby 
is left alone after delivery carotids will probably get most of 
the blood that does not stay m the child’s abdomen, as the 
sudden expansion of the head opens very large volume of vessels 
to be filled It seems likely that pressure on the carotids would 

tween two equal pressures Further impaction is prevented by.compression 
of the spinal column, with consequent increase of spinal pressure 

IV Disturbance of pressure if traction is exerted on the spine dunng 
suprapubic pressure The medulla is forced into canal, when negative pres- 
sure is established b\ serious lengthening of spinal column 

V Result of tentorial rupture The whole, direct force of the supra- 
pubic pressure is transmitted to the subtentorial chamber 

\ I After deliver} the pressure on the vertex is released, throwing open 
the vessels of the hemispheres and cerebellum If the medulla is impacted 
it is a point of great resistance to blood flow, therefore it remains without 
circulation 
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force the blood to flow past the medulla before entering the 
upper part of the brain Furthermore, it is not at all certain 
that the blood contains a proper amount of carbon dioxid It 
may well be that it contains too little 

If efforts at restoring medullary activity fail, the chances 
of benefit from direct efforts to relieve pressure should be con- 
sidered Various theoretic possibilities are open, the most 
logical is direct surgical attack Various authors note that 
rupture of the tentonum is possible This, obviously, would 
result in subtentorial hemorrhage In 2 cases I have seen such 
hemorrhage after breech extraction, though no rupture was 
looked for In these cases subtentorial decompression offers 
a slight chance The vertebral ruptures are probably hope- 
less The impactions might conceivably be relieved 

CONCLUSIONS 

The facts about breech extraction appear to be essentiallj 
as follows The general experience all over the world is that 
the fetal death-rate in breech deliveries is five times that in 
head cases If extractions requiring serious operative maneuvers 
are alone considered, the death-rate must be far greater 

Clinical and pathologic evidence is available to show that 
gross traumata of the spinal column and the spinal cord are 
present m a very large proportion of all babies dying during 
or after extraction 

These traumata are regarded as unfortunate accidents and, 
if acknowledged, arc excused on the ground that the baby in- 
evitably perishes from asphyxia if deliver} is not completed 
very rapidly 

The conclusions to be drawn from these facts arc, of course, 
purelj personal My own belief, based on phjsiologic con- 
siderations, is that asphyxia is grossly overestimated and trauma 
seriously underestimated bj obstetricians I realize fully, I 
think, that individual skill and restraint make statistics rela- 
tively meaningless 

Mj explanation of the mechanism of extraction as it affects 
the central nenous sj stem is somewhat theoretic, of course. 
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and needs checking up in the delivery room but it seems prob- 
able that disturbances of pressure and of circulation account 
for the death of many babies 

The following very tentative suggestions are made 

1 Traction, particularly if it invohes the whole spmal 
column is a totally unphvsiologic and highly dangerous pro- 
cedure If it is exerted during a period when the brain is under 
tension it must result m senous changes of pressure mv olvmg 
the medulla and threatens that organ with impaction in the 
foramen magnum 

2 Suprapubic pressure is less obviously dangerous, but its 
persistent application introduces an unphysiologic element 
Rupture of the tentonum may follow abrupt or very severe 
pressure 

3 Efforts to revive the baby should be earned out in a 
logical nay The careful application of accepted physiologic 
technic appears to offer the child a better chance than the 
present methods Prolonged apnea m animals is frequently 
followed by complete recover}’ As long as the present heroic 
methods are employed it seems probable that many babies 
will be sacrificed 

It must be as obvious to my hearers as it is to me that this 
dime was worked out in the laboratory and in the library 
There are weak links in the chain of evidence However, it is 
an attempt to explain on physiologic grounds the disasters 
that occur in the deliv ery room 

The important thing is to establish by proper autopsies 
the facts This involves not only the observation of blood 
within the cranium but the search for its source and the study 
of the mechanism inv olv ed 

A variety of logical lines for further research appear to be 
open One of the most obvious is a senes of observations on 
newborn animals to find out the resistance of fetal nervous 
sy stems to anemia Another is the determination of the oxygen 
and carbon dioxid content of the blood at delivery 

Whether the considerations I have brought before you 
are valid or not is for those of you who deliver babies to say 
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I believe, however, that before version is accepted as a sub- 
stitute for labor, searching studies of all factors should be made 
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ACUTE RHEUMATIC MYOCARDITIS 1 

In selecting cases for clinical demonstration here m Birming- 
ham at the Hillman Hospital and last week m Atlanta in the 
medical clinic of Emory University I have been much impressed 
with the relative ranty of mitral stenosis compared with the 
number of cases seen in the wards of the Boston hospitals A 
large senes of interesting cases of heart disease has been avail- 
able for study, but I have not been able either here or in Atlanta 
to show a patient who had mitral stenosis with auncular fibrilla- 
tion This association is one of the most common pathologic 
conditions found in heart patients m our northern hospitals 
Mitral stenosis, as you know, is often the end-result of a 
rheumatic infection on the heart muscle and endocardium 
occurring years before If mitral stenosis is rare one would 
expect rheumatic fever to be infrequent m the South And it 
does seem evident from statements made to me by different 
physicians of large experience that rheumatic fever and chorea 
are much less common in Georgia and Alabama than in Massa- 
chusetts Dr E J Wood, of Wilmington, North Carolina, who 
spent a year recently in Great Britain, wrote me that rheumatic 
f e\ er was much more prevalent in London than in North Caro- 
lina As rheumatic fever injures the heart of almost every 
child it attacks and leads m a considerable percentage of cases 
to the development of mitral stenosis, a disease that usuaUj 
ends the hfe of its victim before the age of forti the inhabitants 

1 Clinical lecture to the students of the Graduate School of Medicine, 
Umvcrsit\ of Mabama, Hillman Hospital, Birmingham, Februarj 23, 1922 

»305 
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of a section of the country that is relatively free from this scourge 
should recognize the advantage they have over those living in 
less favored places 

The disease is found here, however, and I am going to present 
a patient who is suffering from rheumatic fever at the present 
time and whose heart is already severely damaged I will read 
an abstract of the clinical record 

Fred S , white male, aged twelve years He was admitted 
to the Hillman Hospital February 14, 1922, complaining of pam 
in the back, shoulders, ankles, and wrists, together with short- 
ness of breath and swelling of the feet 

Faintly Utslory — Father well Mother died of pellagra 
•One sister is well There is no history of rheumatic fever or 
heart disease among his relatives 

Past History — He was well until 1920, when he had chorea 
The onset was sudden and he was helpless for six weeks It is 
said that symptoms of chorea returned about Christmas, 1921, 
but they were slight His tonsils were removed m 1920 Had 
pneumonia early in 1921 

Present Illness — He was seized with rheumatic lever about 
December 20, 1921, and had chickenpox, it is said, at the same 
time The arthntis soon disappeared and he went back to 
school in January About February first inflammation of the 
joints returned His ankles and wnsts were swollen, very pain- 
ful, and tender Breathlessness and fatigue on exertion, with 
an uneasy sensation around the heart were first noticed during 
the latter part of January When the patient attempted to 
walk from lus home to his father’s store he became so short of 
breath and so tired that he had to stop on the «ay to rest, 
although it was only a short distance and the ground w as Jc\cl 
Dyspnea on effort has continued since that time He sa\s 
he cannot climb a flight of stairs without stopping to catch l.is 
breath About February 1st swelling of the legs was first 
noticed The edema increased and spread to the body For 
■six months he has been losing weight This has been more rapid 
the past two months, and an increasing pallor has been noted 
On admission there was general anasarca His temperature 
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■was 100 6 ° F , pulse 140, respirations 28 When at rest m bed 
there was no dyspnea 

This boy has marked cardiac insufficiency That is the first 
and most important thing for the physician examining him to 
recognize The cardiac insufficiency, or heart failure, as some 
prefer to call it, developed quite suddenly a month ago In- 
ability to walk a short distance on level ground without breath- 
lessness is evidence of severe cardiac weakness He had chorea 
two 3 ears ago We should obtain exact information from the 
boy or his family regarding his wind before the onset of the 
present illness Very likely he could not run without discom- 
fort last fall, as chorea causes myocarditis m a large percentage 
of cases If he could not take active exense at that time without 
palpitation of the heart or dyspnea, we can be pretty sure that 
his heart was already damaged before the onset of rheumatic 
fever last December 

Three weeks ago another sign of a failing heart developed, 
and that a serious one It w as sw elhng of the legs This edema 
extended over the body, and on admission there was general 
anasarca Exen now there is slight edema of the chest wall, 
as is shown by the depression in the skin over the cardiac region 
made by the bell of my stethoscope He has, then, two of the 
chief symptoms of cardiac insufficiency — dyspnea and edema 

I hax T e analyzed the symptoms in 100 cases of cardiac insuf- 
ficiency seen in my private practice, and the results are gn en in 
the table I ha\ r e placed on the blackboard 


Chief Symptoms in 

100 Cases of Cardiac Insufficiency 

Dyspnea 

74 

Pam 

40 

Edema 

33 

Cough 

29 

Tachvcardia 

24 

Pressure 

21 

Palpitation 

14 


It would be well to inquire particularly m this case regarding 
the existence of pain or pressure m the cardiac region, cough, 
pounding of the heart, and rapid heart action at any time 
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during his illness In the clinical history the statement is made 
that an uneasy sensation around the heart was first noticed the 
latter part of January We should get information regarding 
the nature of tins discomfort and its severity As these symptoms 
are all so frequently present in the course of heart failure it is 
a good plan to note those that arc absent as well as tliose that 
are present Then any one reading the record knows that an 
inquiry as to their existence has been made The majority of 
my 100 cases were cases of the senile heart If the 100 cases 
had been limited to inflammatory disease of the heart muscle 
and valves, I think the percentage of cases with pain or pressure 
would have been lower It is well known, however, that m 
acute rheumatic myocarditis patients frequently have some pain 
over the heart and a sense of oppression over the lower sternum 
is a frequent accompaniment of severe dyspnea In acute myo- 
carditis with cardiac insufficiency tachycardia is present m a large 
proportion of the cases, m fact, nearly 100 per cent , while m 
my senes of unsclected cases of it will be seen that the percentage 
is only 24 Palpitation is in my experience much more common 
m acute mycarditis than m cardiosclerosis 

The symptoms and signs of cardiac failure presented by this 
lad are certainly due to weakness of the heart muscle, and as 
this boy presents definite evidence of having rheumatic fever I 
think you will all agree with me that tlus weakness of the heart 
muscle is the result of the action of the rheumatic virus on the 
heart muscle Let us first fix our attention on the heart muscle 
and disregard the condition of the valves Acute myocarditis 
may occur, as you know, as a complication or sequela of typhoid 
fever and diphtheria and oilier infectious diseases, but it most 
frequently develops in the course of rheumatic fever Myo- 
carditis rhcumatica develops in from one-third to one-half of all 
cases of rheumatic fever 

It can be distinguished from oilier forms of acute m) ocarditis 
by the pathologist on microscopic examination, although to the 
naked eye nothing characteristic of rheumatic infection is seen 
The lesion that enables one to recognize a rheumatic heart is .1 
collection of peculiar cells forming a nodule smaller than a miliary 
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tubercle This nodule is composed of large cells that develop 
from the connective tissue, intermixed -with lymphocytes, plasma 
cells, and eosinophilic leukocytes These large cells contain one 
or more a esicular nuclei The protoplasm is granular and takes 
a deep red color with methyl-green pyronin This lesion was 
first described by Aschog and bears his name These submiliaiy 
nodules are most numerous in the subendocardial tissue Nu- 
merous branches of the conducting system of the heart are situated 
here, and these are often destroyed by the development of 
Aschoff’s bodies They are probably found only in cases of 
acute rheumatic fever and in acute chorea, although some 
investigators maintain they are non-specific and are present m 
other conditions than rheumatic infections The subject de- 
serves further study Streptococci injected into animals do not 
produce these characteristic nodules (Frankel) It is claimed, 
however, that the stenle blood of rheumatic patients when 
injected into animals sets up myocardial changes m the form 
of these perivascular bodies (de Vecchi) 

Delav m the conduction of the impulse from auricle to ven- 
tricle in the course of rheumatic fever is the most trustworthy 
sign of the existence of acute myocarditis It was present m 
30 per cent of the cases of rheumatic fever m which routine 
examinations were made by means of the poh graph and electro- 
cardiograph (Parkinson, Gosse, and Gunsen) I remember well 
a case with fever of unknown nature admitted to the Massa- 
chusetts General Hospital in which a graphic record enabled us 
to make a diagnosis of acute myocarditis The heart appeared 
normal on physical examination There was no arthritis The 
patient, a voung woman, serving as cook in a physician’s family 
was evidently quite sick, but there were no localizing svmptoms 
No suspicion of rheumatic mvocarditis was entertained until I 
made a tracing of the jugular pulse which showed a marked 
increase in the conduction time from the auricle to the ventricle 
This finding alone showed we w ere dealing in all probability with 
a rheumatic infection that had involved the heart. You some- 
times hear the statement made that polv graph tracings teach 
nothing about a case that cannot be learned in the ordmarv 
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during his illness In the clinical history the statement is made 
that an uneasy sensation around the heart was first noticed the 
latter part of January We should get information regarding 
the nature of this discomfort and its seventy As these symptoms 
are all so frequently present in the course of heart failure it is 
a good plan to note those that are absent as well as those that 
are present Then any one reading the record knows that an 
inquiry as to their existence has been made The majority of 
my 100 cases were cases of the senile heart If the 100 cases 
had been limited to inflammatory disease of the heart muscle 
and valves, I think the percentage of cases with pain or pressure 
would have been lower It is well known, however, that in 
acute rheumatic myocarditis patients frequently have some pain 
over the heart and a sense of oppression over the lower sternum 
is a frequent accompaniment of severe dyspnea In acute myo- 
carditis with cardiac insufficiency tachycardia is present m a large 
proportion of the cases, in fact, nearly 100 per cent , while in 
my senes of unselected cases of it will be seen that the percentage 
is only 24 Palpitation is in my experience much more common 
m acute mycarditis than in cardiosclerosis 

The symptoms and signs of cardiac failure presented by tins 
lad are certainly due to weakness of the heart muscle, and as 
this boy presents definite evidence of having rheumatic fever I 
think you will all agree with me that this weakness of the heart 
muscle is the result of the action of the rheumatic virus on the 
heart muscle Let us first fix our attention on the heart muscle 
and disregard the condition of the valves Acute myocarditis 
may occur, as you know r , as a complication or sequela of typhoid 
fever and diphtheria and other infectious diseases, but it most 
frequently develops in the course of rheumatic fever Myo- 
carditis rheumatica develops m from one-third to one-half of all 
cases of rheumatic fever 

It can be distinguished from other forms of acute myocarditis 
by the pathologist on microscopic examination, although to the 
naked eye nothing characteristic of rheumatic infection is seen 
The lesion that enables one to recognize a rheumatic heart is a 
collection of peculiar cells forming a nodule smaller than a miliary 
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tuberde This nodule is composed of large cells that develop 
from the connective tissue, intermixed with lymphocytes, plasma 
cells , and eosinophilic leukocytes These large cells contain one 
or more vesicular nudei The protoplasm is granular and takes 
a deep red color with methyl-green pyronin This lesion was 
first described by Aschoff and bears his name These submihary 
nodules are most numerous in the subendocardial tissue Nu- 
merous branchesof the conducting systemof the heart are situated 
here, and these are often destroyed by the development of 
Aschoff’s bodies They are probably found only in cases of 
acute rheumatic fever and m acute chorea, although some 
investigators maintain they are non-specific and are present in 
other conditions than rheumatic infections The subject de- 
serves further study Streptococci mjected into animals do not 
produce these characteristic nodules (Frankel) It is daimed, 
however, that the sterile blood of rheumatic patients when 
injected into animals sets up myocardial changes m the form 
of these perivascular bodies (de Vecchi) 

Delay in the conduction of the impulse from auricle to ven- 
tricle in the course of rheumatic fever is the most trustworthy 
sign of the existence of acute myocarditis It w r as present in 
30 per cent of the cases of rheumatic fever m which routine 
examinations were made by means of the polygraph and electro- 
cardiograph (Parkinson, Gosse, and Gunsen) I remember well 
a case with fever of unknown nature admitted to the Massa- 
chusetts General Hospital in which a graphic record enabled us 
to make a diagnosis of acute myocarditis The heart appeared 
normal on physical examination There was no arthritis The 
patient, a > oung w oman, serving as cook in a physician’s family 
was evidently quite sick, but there were no localizing symptoms 
No suspicion of rheumatic mvocarditis was entertained until I 
made a tracing of the jugular pulse, which showed a marked 
mcrease in the conduction time from the auricle to the ventricle 
Tlus finding alone show ed w c w ere de alin g m all probability with 
a rheumatic infection that had involved the heart You some- 
times hear the statement made that polj graph tracings teach 
nothing about a case that cannot be learned in the ordmarv 
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physical examination This is not true The information fur- 
nished by a jugular tracing or an electrocardiogram m cases of 
suspected rheumatic myocarditis is most important, as I have 
just shown, and it cannot be obtained without these instru- 
mental aids I know from personal experience that the making 
and interpreting of graphic records m the study of the bcarL 
cases m private practice adds greatly to the interest and scientific 
value of one’s routine work I hope a tracing of the jugular 
pulse will be made in this case 

The chief evidence in favor of acute myocarditis m tins lad 
is the history of progressive cardiac insufficiency beginning only 
a month ago He still has mild rheumatic arthritis involving 
chiefly the wrists and ankles This may account for the slight 
fever he has had since admission The maximum temperature 
has been 100 2° F 1 It has not been above 99° F the past four 
days The pulse range has been from 90 to 1 10 This is with- 
out special significance Although tachycardia is a wcllnigh 
constant symptom in acute rheumatic myocarditis this slight 
acceleration might occur m rheumatic fever without cardiac 
involvement 

On examing the cardiac area I cannot see or feel the cardiac 
impulse, but on precussion enlargement of the cardiac area is 
easily made out The area of absolute cardiac dulncss is that 
portion of the heart’s surface not covered by the lungs, which 
normally extends from the left sternal margin to about the left 
parasternal line, reaches in this patient from the right sternal 
margin to a fine about 1 cm outside the nipple line The rela- 
tive cardiac dulncss begins at the right sternal margin and its 
left border is some distance beyond the nipple line I he heart 
then appears to be enlarged to the left This finding is confirmed 
by the radiogram taken at a distance of 2 meters from the tube 
This gives a silhouette of the actual swe of the heart You can 
see there is general enlargement of all diameters 

On auscultation of the heart it is well to note first the char- 

1 Five di>s after I demonstrated this cast pain and swelling dettfoptd in 
the left elbow and the temperature rose to JO! 8° F , and the following da) to 
103° F The inflammation then shifted to the right elbow 
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acter of the sounds, and only after this has been determined to 
fix the attention on any murmurs that may be present The 
first sound at the apex is loud and somewhat snappmg The 
second sound is barely audible at the apex, but is well heard at 
the base, although not pathologically accentuated over the pul- 
monary area A loud systolic murmur accompanies the first 
sound at the mitral and tricuspid areas 

Twenty 5 ears ago the significance of this murmur v ould not 
have been questioned by most clinical teachers It would have 
been regarded as positive evidence of endocarditis of the mitral 
valve and the case diagnosed as rheumatic fever with mitral 
insufficiency of valvular origin But eien twenty years ago "a 
few wise ones knew that in rheumatic fever even a loud systolic 
murmur might occur at the apex m the absence of valvular dis- 
ease This murmur may be due to one of three causes (1) In- 
flammation of the mitral valve with regurgitation (2) The 
action of the unknown toxin of rheumatic fever on the muscular 
ring surrounding the mitral valve without anatomic changes in 
the muscle, a so-called functional murmur (3) Actual inflam- 
mation of the portion of the heart muscle to which the valve 
segments are attached This would include the papillary 
muscles as veil as the muscular ring 

It is probable that all three causes contribute to the pro- 
duction of the murmur m this case It would be illuminating 
to know the condition presented b} this boy’s heart before the 
present illness It is probable, in view of the history of chorea 
two jears ago, that enlargement of the heart was even then 
present, as well as a mitral systolic murmur If so, the boy 
had at that time a chronic endomj ocarditis I wish to make 
clear the point that an apical systolic murmur appearing m 
the course of rheumatic fe\er maj be due to changes m the 
heart muscle and not to disease of the \ahes In fact, acute 
endocarditis raaj de\ elop without the formation of a murmur 
or the appearance of symptoms This frequent!} occurs in 
pneumonia, as autops} findings proi e 

The lner of the patient is not enlarged The abdomen is 
natural There is slight subcutaneous edema persisting 
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In studying cases of rheumatic fever in children we should 
always examine the blood and determine the degree of anemia 
It is said that there is no infectious disease except diphtheria m 
which a rapidly developing anemia so regularly occurs as in 
rheumatic fever This boy’s pallor was first noted two months 
ago Unfortunately, I have not got the laboratory reports on 
the case, but I think he has a moderate anemia It is well to 
determine the percentage of hemoglobin and to count the ery- 
throcytes frequently during the course of rheumatic fever. A 
careful search should also be made now and at intervals through- 
out his stay in the hospital for the presence of subcutaneous 
fibrous nodules, the significance of which I will show later 
We are dealing m this case, as has been shown, with two con- 
ditions of great importance (1) Severe cardiac insufficiency, the 
result of acute rheumatic myocarditis, and (2) the rheumatic 
infection itself, as it manifests itself m children 

The rheumatic virus rarely if ever attacks the endocardium 
alone, and hence the common term “acute rheumatic endocar- 
ditis” is incorrect and misleading Usually, as pathologic 
studies show, the endocardium, myocardium, and pencardium 
are all attacked in different degree In many cases microscopic 
lesions are found in one or more of these structures that present 
a normal appearance to the naked eye The old word “car- 
ditis,” introduced by Corvisart over a century ago, has been 
revived and applied to the rheumatic heart “Pancarditis” is 
the term sometimes used, and tins is even more accurate than 
carditis When symptoms of embarrassed heart action occur m 
rheumatic infection it is practically always due to a severely 
damaged myocardium, and the symptoms described in text- 
books as occurring m acute rheumatic endocarditis are really 
due to the accompanying myocarditis 

Two symptoms I have found especially helpful in the recog- 


nition of acute myocarditis m the course of a rheumatic 
infection (1) Change in the heart rhythm, usually a regular 
tachycardia, but sometimes an irregular pulse, due to heart- 
block, and in one instance a bradycardia possibl) the result of 
irt-block, (2) dilatation of the heart 
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The tachxcardia may persist for weeks or months and is 
increased by slight physical exertion or emotion With a 
temperature not abox e 99 5° F it is frequent to find the pulse- 
rate ranging from 110 to 120 In 11 cases of acute rheumatic 
mj 0 carditis seen in a senes of 230 cases of heart disease in mi 
pnvate consultation practice the pulse was rapid in 9, slow m 2 
In those with accelerated pulse the rate at the time of mj r exam- 
ination ranged from 90 to 140 One of the cases with a slow 
pulse was m a patient with mitral stenosis and auricular fibrilla- 
tion of many years’ duration, in which the pulse was kept slow 
by digitalis during a severe attack of acute myocarditis and 
pencarditis The other was a suddenly developing bradycardia, 
rate 45 to 52, following rheumatic arthntis The heart was 
greatly dilated, but as I could not obtain a tracing of the jugular 
pulse the nature of the bradycardia was not determined 

The patient with the lowest rate (90) m the group with rapid 
heart action had previous to the time I saw him a pulse-rate 
ranging from 100 to 130 for several weeks He was a boy 
aged sixteen, who on January 14, 1917 was seized with vomiting 
and diarrhea Fever, malaise, and abdominal pain followed 
A few days later the feet became painful and tender, but were 
not red or swollen Later the wrists and elbows were involved 
and the pain was severe The fever was not high, maximum 
temperature being 103° F As the temperature began to fall 
about January 25th the pulse-rate began to rise, reaching a 
maximum of 130 After March 17th the temperature rarely 
rose above 99° F When I first saw him with his physician 
Dr W D Walker, of Andover, Mass , in May, 1917 the heart 
was greatly dilated and aortic and mitral insuffi ciency were 
present The slow and gradual fall in the pulse-rate after this 
date, as his condition improv ed is shown m the table on page 
1314 
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TABLE I 


Edward C Acute Rheumatic Myocarditis Pulse-rates from March i?1h t 

August iQth 

Pul'cratcs A\ erase nte 

March 17th-Apn] 6th 

88-116 

100 

April 7th-27th 

SS— 112 

95 

April 2Sth-May 18th 

78-108 

90 

May lPth-June Sth 

76-94 

SO 

June 9th— 29tli 

75-94 

82 

June 30th-July 20th 

72-82 

78 

July 21st-August 10th 

68-90 

78 

August 11th— 19th 

68-82 

75 

When I saw him on 

September 12, 1917 the 

pulse was 64 


This patient did not leave Ins bed from the onset in January 
until tlie middle of May, w lien he was allowed to walk to the 
bathroom In August he was allowed to walk down stairs, but 
was carried upstairs In September he was still having lus 
meals m bed, but was allowed to sit up three to four hours a da) 
Dilatation of the heart occurs more frequently in rheumatic 
disease than m any other infection It can usually be recognized 
by inspection and palpation as well as by percussion It may 
develop to a serious extent within a week or two after the first 
appearance of any symptoms of illness Only yesterday I saw 
with Dr Snyder and Dr Lester a little girl with rheumatic 
myocarditis m which distinct dilatation was detected by Dr 
Lester at lus first visit, and the child had then been ill only two 
days I have previously seen marked dilatation of the heart 
present a few days after a murmur was first heard 

In one case the heart sounds were clear m both the erect 
and recumbent position, but the cardiac impulse in the fifth 
interspace extended from the nipple to the anterior axillary line 
and was increased in force Percussion and a teleradiogram 
showed marked enlargement of the heart 

In 7 of my 1 1 cases there was a vide area of visible and pal- 
pable cardiac impulse In 5 of my cases in which the record is 
precise the impulse was plainly seen in three interspaces, reaching 
as high as the second interspace in 3 and the third interspace m 
all 5 Lees, an English phjsician, also emphasized years ago 
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the frequency of a wide area of cardiac impulse m the acute 
rheumatic heart The increase in the percussion area m my 
experience has been chief!} to the lelt In no case in my small 
series was there definite dulness to the right of the median line 
After the subsidence of the inflammation there may be a striking 
reduction in the size of the heart as determined in teleradiograms 
This was well shown in the case of Donald A , aged seven 

TABLE II 

Measurements of the Heart of Dorati A tr Teleradiograms (.4) During Acute 
RJ eun altc Myccariitts, (B) After Recovery 

\ B 


Distance of right border from median line 

Mr 

October 30 
1910 

3 5 

Annl 19 
I»’I 

3 3 

Distance of left border from median line 

Ml 

9 0 

7 0 

Transverse diameter 

Tr 

12 5 

10 3 

Length of heart 

L 

12 5 

11 4 

Diameter of the base 

Br 

S 2 

7 5 

Diameter of great ies«els 


4 5 

4 0 


I ha\e been repea tedh struck with the tact that physicians 
with whom I have seen cases paid a great deal of attention to 
the presence of murmurs, the significance of which was often 
doubtful, and 'very little attention to inspection and palpation 
and percussion, which, as I ha\ e pointed out, yielded results of 
great importance and which offered no difficulty m interpre- 
tation 

Xow let us turn our attention to the rheumatic infection 
itself as it occurs in children While in adults severe arthritis 
is most prominent in the clinical picture presented by rheumatic 
fe\er and the heart frequently escapes injury in children the 
arthritis is usually slight and fleeting and the heart bears the 
brunt of the attack Physicians are often misled into thinking 
the condition is trivial because the joint symptoms are so mild 
In the case under discussion the joint pains which developed in 
December quickly disappeared and the boy' was sent back to 
school The inflammation of the heart muscle probably began 
about the same time as the arthritis in December and was 
progressive without producing noticeable symptoms or signs 
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So great was the damage that by the end of January that the 
dyspnea due to heart weakness appeared on slight exertion 
Sometimes there is no arthritis to warn the observer of the 
onset of this serious disease In fact, the rheumatic infection 
may involve the heart before there is evidence of local disease 
elsewhere Dr Paul White reported a case m which heart- 
block developed before the onset of acute rheumatic arthritis 
We are still accustomed to regard arthritis as the essential 
feature in rheumatic fever and any associated affections of other 
parts as mere complications, a’though Cheadle showed many 
years ago m his Harveian Lectures “that articular inflammation 
is only one of many direct and sometimes independent mani- 
festations of the rheumatic state ” 

Arthritis is, then, only one member of the rheumatic senes 
There are quite a number of links in the rheumatic chain, any 
of which may be absent In adults in addition to carditis and 
arthritis are tonsillitis, pleunsy, and myositis In children other 
manifestations appear that are rarely met with m later life 
They are chorea, subcutaneous fibroid nodules, and exudative 
erythema Purpura is often classed as a rheumatic manifesta- 
tion , as the term “purpura rheumatica” indicates Purpura, 
although it does rarely occur in rheumatism as in all infectious 
diseases, in my opinion does not properly belong m the rheumatic 
senes Purpura was associated with rheumatism m only 4 
out of 64 cases of secondary purpura I collected from the records 
of the Johns Hopkins and Massachusetts General Hospital 

Rheumatic tonsillitis is frequent both m children and adults 
It resembles ordinary acute tonsillitis except that it is preceded 
or followed by some other rheumatic manifestation, often myo- 
carditis and endocarditis If the rheumatic infective agent 
attacks the nervous system, chorea results In no other infec- 
tious disease is endocarditis so frequently found at autopsy as 
in chorea (Osier) 

St Lawrence recently read a paper in Boston in which he 
stated that of 49 patients with chorea whose hearts were normal 
when they first came under his supervision, 16, or 30 per cent , 
contracted a lesion in the heart during the period of observation 
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which extended over several years The heart is usually in- 
volved late in the course of an attack of chorea 

The importance of subcutaneous fibroid nodules m the diag- 
nosis of rheumatic infection is not generally realized and a 
search for them rarely made In structure they are simil ar to 
Aschoff’s nodules in the heart, and, like the latter, they probably 
occur only in cases of rheumatic infection The}' are rare in 
adults, but common in rheumatic children, especially in those 
with sev ere inflamm ation of the heart Cheadle, m London, saw 
only 2 cases in adults, but “scores in children ” Most Amer- 
ican writers on diseases of children state that although common 
in England they are rare in this country Brennemann, of 
Chicago, who in recent years has been especiall} mterested m 
these nodules and has really looked for them, states that he is 
convinced that they occur quite as frequently in the severer 
type of rheumatic disease m America as m England Swift m a 
recent monograph on rheumatic fever says he has found them 
commonly in New York They vary in size from 1 mm to 
2 cm and are sometimes to be felt rather than seen Thev 
vary in number from 1 to 100 or more, usually 8 or 10 are found 
They are often located upon the back of the elbow, over the 
malleoli and near the patella The neighborhood of the joints 
and the skin over the muscles should be carefully palpated 
They are not connected with the skin and are usually painless 
They occur most commonly after the acute symptoms of the 
rheumatic fev er have subsided 

Erythema nodosum w as present m one of my cases associated 
with rheumatic pleurisy, pericarditis and mv ositis I hav e onl} 
once had a case of acute mvocarditis in which erythema ex- 
sudativnim multiforme occurred as a rheumatic manifestation 
The patient we have seen todav will probably recover from 
this attack of rheumatic infection, as the immediate mortality 
is low The first sound of the heart at the mitral area is already 
suggcstiv e of the sharp snapping sound so characteristic of mitral 
stenosis, and it is not unlikeh that in a v ear from now definite 
signs of mitral stenosis with msufficiencv will be present 

Mitral stenosis is due in practical!} all cases I behev e, to a 
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rheumatic infection I have never seen a case m which any 
other cause could be definitely assigned, and I have found none 
in the hterature Yet I could obtain a definite history' of rheu- 
matic fever in only 6 out of 21 cases of mitral stenosis I have 
seen m private practice and analyzed for this purpose “Grow- 
ing pains” had been present m 2 other cases and chorea m one 
The conclusion seems obvious that if mitral stenosis is due to 
rheumatic infection the manifestations w r ere so slight that they 
were ignored or had been forgotten If, as some French observ- 
ers claim, 50 per cent of the cases of pure mitral stenosis are due 
to other causes than rheumatism, such as scarlet f6ver, tuber- 
culosis, whoopmg-cough, typhoid fever, strain, etc , one w ould 
expect to find about 50 per cent as many cases in the southern 
clinics as in the northern, but there seems to be much less than 
that proportion here Furthermore, the percentage of cases of 
mitral stenosis m the South giving a history of rheumatic fever 
seems to be about the same as m regions where rheumatic fever 
is more prevalent 
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CARDIOVASCULAR SYPHILIS 

Infection of the heart and aorta by the spirochete of 
syphilis produces one of the most important types of heart 
disease Statistics 1 from \ arious dunes indicate the presence 
of cardiovascular syphilis in 3 5 to 7 per cent of the total 
autopsies and 75 to 85 per cent of the autopsies on bodies 
known to have been infected with syphilis 

Etiology — Certain lesions of the heart and aorta have 
long been associated with syphilis, but it has been only since 
the demonstration of the spirochete m the aortic wall in 1906 
and 1907 by Reuta,® Benda, 3 and Schmorl, 4 and m the myo- 
cardium by Warthin 5 in 1916 that the true nature of cardio- 
vascular syphilis has been understood It is now generally 
conceded that the lesions are due to the actual invasion of the 
circulatory tissues by the pale spirochete 

The mvohement of the heart may begin before Or during 
the secondary stage, so-called, of syphilis However, sixteen 
years was the average period elapsing between the chancre 
and the appearance of symptoms of circulatory disease in the 
cases treated at the Massachusetts General Hospital 6 , the 
shortest was six months and the longest thirty -three years 
Men are attacked about three times as frequent!} as women 
The age penod from thirty-file to fifty years supplies the great- 

1 Kcid, \\ D Boston Med and Surg Jour , cl’oocm, 3, 67 and 4, 105 
July 15 and 22, 1920 

5 Reuta Munch med Woch , lui, 778, 1906 
• Benda, C Berlin Uin Woch , \lm, 9S9, 1906 
‘Schmorl Munch med Woch,h\, 1SS, 1907 
1 Warthin, A S Amer Jour Med Sci , dm, 503, 1916 
' Reid, W D Jour Amer Med Assoc lxxm, 1832, 1919 
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est number of cases According to Allbutt , 1 congenital cases 
are not infrequent at the years fifteen to twenty and they arc 
common in syphilitic infants Laborious or athletic pursuits 
appear to be important determinants Alcohol is probably 
unimportant, as the disease occurs in total abstainers 



Fig 252 — Spirochteta paliida in myocardium (Courtcsj of A S Warthm ) 

Pathology — In recent years there has been an appreciation 
of the fact that coincident with the syphilitic lesion in the 
aorta the heart proper is usually involved To the naked eye 
the heart may shov dilatation, hypertrophy, atrophy, and 
patches of fibrosis m the wall of the left ventricle In congenital 
cases the wall of the nght i cntncle may be chiefly affected 5 

1 Ailbutt, C "Diseases of the Arteries, including Angina Pectoris," 

1915, Macmillan & Co , 2, 140 

s Warthm, A S Amcr Jour Sjphilis, 2, 425, JtiK, 1915 



CARDIOVASCULAR SYPHILIS 


1321 


In many cases the fibrous changes are detected only by 
microscopic examination To follow Warthin’s description, 1 
the essential lesion is an interstitial myocarditis characterized 
by infiltration with lymphocytes and plasma-cells along the 
vessels between the muscle-fibers The entire heart wall from 
epicardium to endocardium, including the papillary muscles, 
may be imolved in the infiltrations, but m the average case 
they he nearer to the endocardium In the great majority 
there are areas of healing by fibrosis associated with areas 
in which the process is active A progressive fibrosis of the 
heart muscle eventually takes place in all cases 

Sclerosis of the larger branches of the coronary arteries is 
rare, even m cases affected by angina pectons In the most 
severe cases there is infiltration around the smaller arteries 
An aneurysm of the wall of the left ventricle near the apex 
is not uncommon True gummata m the rm ocardium are 
relatively rare 

The aortic a al\ es showed slight to moderate fibrous thicken- 
ing in about two-thirds of the Massachusetts General Hospital 
cases, while m another 10 per cent the damage was more ex- 
tensive The correlation of the clinical and postmortem evi- 
dence mdicated that the insufficiency of the aortic valve, found 
clmicall} in 40 per cent of the cases, is more often dependent 
upon a yielding of the aortic ring than upon actual damage 
to the vah e curtains Aortic stenosis is a great ranty Syphilitic 
changes of the aunculoventricular valves apparently do not 
occur * 

There is much ■variation in the extent of the pathologic 
changes in the arterial system The lesions are mostly found 
in the wall of the aorta, and predominatingly m the ascending 
and transverse arch This aspect of cardiovascular syphilis 
has been so evident that the disease is commonl} referred to 
in the literature as syphilitic aortitis In 94 per cent of the 
group of autopsies referred to above the ascending portion 

1 Warthin, A S Amor Jour Sjphihs, 2, 425, Jul\, 1915 

* Ibid 

* Brooks, H Amer Jour Svphihs 52, 217, April, 1921 
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of the arch was affected, but not mfrcquentlj the process was 
as extensive in the transverse arch, and sometimes more so 

The primary seat of the aortitis is along the vasa xasorum 
m the adventitia, the media is soon involved and the intima 
last of all Around these vasa vasorum arc found collections 
of plasma and lymphoid cells, and, in the more acute foci, 
the treponemata may be demonstrated by the Lcvaditi silver 
impregnation method A definite gumma is rare There niaj 
be large areas of healing by scar It is the irregular distribu- 
tion of the fibrosis and the necrosis, 1 e , the reparative and the 
destructive changes, which gives the irregular puckered appear- 
ance to the aortic wall m cases of advanced aortitis The ab' 
sence of calcification in the luetic lesion is a contrast with its 
prevalence m arteriosclerosis Warthin 1 emphasizes that the 
pathologic diagnosis of syphilis is essentially microscopic, as 
to the unaided eye the tissue may appear sound 

When the process has caused the aorta to dilate consider- 
ably it is often a matter of personal choice with the examiner 
whether he employs the term "syphilitic aortitis with dilatation” 
or "syphilitic aortitis with aneurysm ” There is no hard-and- 
fast line between the two conditions Large aneurysms of the 
saccular or dissecting types may occur These big aneurysms 
involve adjacent structures bj pressure, and by a process of 
erosion may penetrate and finally rupture with fatal hemor- 
rhage into the pericardial sac, the chest wall, trachea, esophagus, 
etc A great majority of aneurysms which involve the aorta 
before it pierces the diaphragm are due to syphilis, but rarely,* 
usually of the small saccular type, they may result from non- 
luetic infections 

Symptoms — Cardiovascular syphilis is, for the most part, 
insidious Such symptoms as occur are mainly due to the 
cardiac lesions rather than to those of the aorta, save for the 
symptoms caused by pressure when an aneurysm has been 
formed It does not seem practical to classifx the cases in rela- 
tion to the anatomic lesion, but perhaps tliej max better be 

1 Wartlim, A S Amcr Jour Svpluhs, 2, 425, Jul>, 1915 

J Reid, loc cit 
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divided into acute or chronic according to the intensity of the 
symptoms Tides of activity may occur 

If there be symptoms, pam is prominent It vanes from 
a sense of tightness or burning about the upper sternum to the 
utter torture of severe angina It may come m attacks, be 
associated with exertion, or be present almost continuously 
In location and radiation the pam of cardiovascular syphilis 
Is v ont to resemble that of angina pectoris 

Shortness of breath is common It may be associated with 
rapid heart action and other evidence of cardiac embarrass- 
ment Cough and weakness are further symptoms 

Fever of a low-grade “septic” or irregular type may occur, 
but is of little diagnostic value, as it is rare that careful exami- 
nation of the patient fails to show the presence of some other 
condition lvhich might cause the rise m temperature Also, 
of course, feier may be present at various tunes m syphilis, 
but it does not per sc indicate invasion of the circulatory tissues 
In cases in which the luetic infection has senously unpaired 
the integrity of the heart and aorta, symptoms consistent ivith 
adi anced heart failure will be in evidence 

When an aneurysm is present as a complication, pressure 
symptoms raaj arise A rather strident whistling respiration 
on exertion while by no means an initial sign, may yet long 
precede other respiratory signs as a symptom of pressure A 
“brassy cough” and partial aphonia are frequent results of 
involvement of the left recurrent laryngeal nerve in its course 
around the arch of the aorta The direction in which pressure 
is exerted by an aneurysm and the rapidity with which dilata- 
tion occurs and grows are undoubtedly determining factors 
in the production or absence of symptoms 

Physical Signs — The evidence of luetic infection of the 
heart and aorta obtained by physical examination lanes accord- 
ing to the nature and extent of the lesions present In many" 
cases physical signs may be essentially absent They may be 
considered to best advantage, perhaps under inspection, palpa- 
tion, percussion, and auscultation 

Inspection is of value onlv in ad\ anced cases Thus, a 
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visible throbbing of the carotids suggests insufficiency of the 
aortic valve, which in most cases m adults is known to be syphi- 
litic in origin A visible pulsation in the suprasternal notch 
may indicate a dilated aortic arch Again, any visible pulsa- 
tion in the second or third mtercostal space suggests aneurysm 
Great enlargement of cervical veins may be noted, but should 
not be expected save with cases complicated by aneurysm and 
with other signs of pressure Inequality of the pupils from 
irritation of the cervical sympathetic may occur 

Palpation — A palpable impulse in the suprasternal notch, 
due to dilatation of the arch of the aorta, is, at best, not a par- 
ticularly reliable sign, as it is not always present and also occurs 
in arteriosclerosis and in some conditions which are not truly 
disease In case aortic regurgitation is present the apex, im- 
pulse is usually moved downward and to the left and is accom- 
panied by the Corrigan or collapsing type of pulse An expansile 
pulsation lateral to the upper end of the sternum is strong, 
but not absolute, evidence of aneurysm 

Percussion may be useful to detect enlargement of the first 
part of the aorta The supracardiac dulness is most marked 
in the midmanubrial region and commonly the dulness is greater 
to the right than to the left In rare instances an area of dul- 
ness has been detected to the left of the third and fourth dorsal 
vertebrae, due to a dilatation or aneurysm of the adjacent aorta 
Auscultation — The second sound at the second nght costal 
cartilage often is of a duller note than normal, but practically 
the same quality may occur m arteriosclerosis A systolic 
murmur, often very faint and soft, but sometimes loud and 
rough, at the aortic area is frequently present m cardiovascular 
syphilis Occasionally it is accompanied by a thrill, not neces- 
sarily indicating a stenotic change in the aortic orifice If the 
luetic infection has caused an insufficiency of the aortic valve 
the characteristic diastolic murmur of aortic regurgitation will 
be noted This, of course, may or maj not mask the second 
sound At the apex a systolic murmur, due to an insufficicnc) 
of the mitral valx'e and of muscular ongin, is commonly present 
m addition to the aortic findings And in some cases the Austin 
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Flint murmur at the apex may be a further finding A fnction- 
rub at the base has been reported 

An abnormal rhy thm may control the heart Partial or 
complete heart-block, resulting from myoca r dial lesions, is 
particularly prone to occur Premature beats are common 
Less frequently auricular fibrillation or other arhythmia may 
obtain 

There is nothing characteristic in the blood-pressure readings 
in cardiov ascular syp hilis , it remains essentially normal unless 
aortic regurgitation or some condition (not syphilitic) causing 
hypertension complicates the case 

As in other forms of syphilis, the Wassennann reaction has 
been found to vary from strongly positive to negative There 
were 7, or 25 per cent , full negative results in twenty-se\ en 
Wassennann tests performed in the above quoted 1 group of 
cases proved shortly afterward at autopsy to have definite 
cardiovascular syphilis 

Roentgen Findings. — It is inconsistent with our knowledge 
of the pathology of cardiovascular syphilis to expect that evi- 
dence of its presence can be obtained in early cases by radio- 
graphic examination But in the more advanced cases, par- 
ticularly when the aorta has undergone alteration m size or 
contour, the x-ray often produces v ery definite findings 

A marked prominence of the aortic shadow to the right, 
just above that of the right auricle, is almost always due to 
syphilitic aortitis A general enlargement of the shadow of 
the aorta may occur, but must be distinguished from the changes 
in the aortic curve occurring m some other conditions An 
aneurysm, if present, is usually demonstrated on radiographic 
examination The value of this is better appreciated when 
it is remembered that m one-half of the cases of the saccular 
type there are no sounds or murmurs over the aneurysm 

If the width of the great vessels, obtained by Roentgen 
mensuration, is more than that of the heart, syp hili tic invasion 
of the aorta is almost certainly present In doubtfiil cases the 
mensuration should be repeated in a few weeks or months to 

1 Reid, loc. cit 
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note if the aorta is increasing m size The heart often shows 
enlargement more markedly in its long diameter, and especially 
in those cases in which insufficiency of the aortic vah c is a feature 

Diagnosis— A clear distinction must be made between 
“syphilis of the heart” and “the heart m syphilis,” as it seems 
established that the heart is not involved in every patient 
suffering from syphilis On the other hand, it is the part of 
wisdom to consider every patient known to have syphilis as .1 
potential case of cardiovascular syphilis 

Syphilis should be considered m any case of cardiovascular 
degeneration of obscure origin Every case of aortic insufficiency 
or heart-block developing m an adult not giving a clear history 
of rheumatic infection should at once rouse the suspicion of 
specific disease A definite history of syphilitic infection and 
a positive Wassemiann reaction are of considerable value, but 
they may be absent The observation of syphilitic skin lesions, 
or some other mark of lues, may suffice to turn a possible into 
a probable diagnosis of cardiovascular syphilis The i-raj, 
in all but very early cases, usually gives the most definite con- 
firmatory findings 

Though easy to diagnose in a typical or advanced ca'C, 
cardiovascular syphilis is almost impossible to diagnose in the 
early or latent type There is no one point on wdiich a diag- 
nosis is to be made, but each suspected case requires careful 
attention to the history, especially to the symptoms and phjsical 
findings, and is to be checked up by radiographic examination 
and Wasseimann test It is only alter all the facts have been 
collected that definite conclusions should be drawn, and at 
times only a tentative diagnosis is possible And m this posi- 
tion the diagnosis may remain until the result of the therapeutic 
lest for syphilis has been observed This consists preferably 
of four to six injections of arsphenamm at weekly intervals 
followed by a course of seven to eight intramuscular injections 
of a mercurial salt Of Jess value, but for certain reasons some- 
times employed, is the oral administration of hydrargyrum 
cum creta, 0 06 to 0 12 gm (1 to 2 gr ) t 1 d , with 0 3 to 1 2 gm 
(5 to 20 gr) of potassium lodid l 1 d for about six week*. 
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Differential Diagnosis — Non-syphthtic aorhtts occurs 1 in 
rheumatic fever, influenza, septic heart disease, anthrax, ery- 
sipelas, smallpox, typhoid fe\er, diphtheria, measles, scarlet 
fexer, pneumonia, malaria, tuberculosis, and gonorrhea It is 
relatn ely rare, often symptomless, and usually overlooked 
Exen small aneurysms or perforation may occur Benner t 2 
has established a rule that aneurysm, m children and m youths 
is a result of acute rheumatic fex er They are rare and happily r 
haxe a marked tendency ton ard spontaneous recox r ery It is 
perhaps enough to realize the existence of these non-syphilitic 
infections of the aorta, and m a case of aortitis occurring after 
one of the abox'e-mentioned infections the possibility of its 
non-syphihtic origin should be considered 

Arteriosclerosis is often combined with syphilis in elderly 
patients Pure atheroma rarely causes insufficiency of the 
aortic x alx r e and practically nex er leads to the formation of an 
aneury sm Pam is present m but a small minority' of the arterio- 
sclerotic cases The gross pathologic findings differ, particularly 
m that there are fatty' and calcareous changes as contrasted to 
the fibrosis of syphilis The Roentgen findings of the aorta 
show no bulging of the ascending aorta to the right, and less 
dilatation of the arch, but rather a lengthening of the same 
with a prominence of the knob to the left 

Hypcrlcnsne heart disease also causes enlargement of the 
heart and some dilatation of the aorta, but may be dismissed 
with the comment that neither high blood-pressure nor evidence 
of impaired renal function forms part of the picture of cardio- 
xascular syphilis 

Rheumatic heart disease at times must be considered This 
is especially true if, m addition to the findings of aortic in- 
sufficiency', there is an apical murmur which may' be explained 
either as that described by Austin Flint or as that of true stenosis 
of the mitral orifice Organic change of the mitral valxe is 
probably nexer syphilitic, and if present the insufficiency' of the 
aortic xalxe may then also be of rheumatic origin Exidence 

1 Reid, loc cit 

s Bcnnert, R Zeitsch f klin Med , Bd l\ix, Nos 1 and 2, 121 
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of enlargement of the left auncle and the electrocardiographic 
findings of mitral stenosis (high P wave and right ventricular 
preponderance) indicate the latter condition True mitral 
stenosis, furthermore, tends to distinctly lessen the Corngan 
quality of the pulse The history is often of assistance, “appar- 
ently well until recently” and the absence of the story of an 
infection which might cause rheumatic heart disease is not the 
history of a rheumatic heart Nevertheless, there are cases 
in which a distinct doubt must remain Resort to the thera- 
peutic test of antisyphilitic treatment is then justifiable 

Heart-block may likewise raise the question as to whether 
it be of rheumatic or luetic causation The therapeutic test 
is indicated, m these cases also 

Cases in a sanatorium for pulmonary tuberculosis have not 
infrequently first been correctly diagnosed cardiovascular 
syphilis as a result of radiographic examination 

Mediastinal tumors may at times offer some difficulty m 
differentiation A careful study with a consideration of the 
data present, and especially the .r-ray findings, will almost 
always enable the correct diagnosis to be made 

Tabes dorsalis hardly needs differentiation, save as regards 
the so-called cardiac crises m tabetic patients As syphilitic 
infection of the heart and aorta is very common m the victims 
of tabes dorsalis, the practical importance of separating the 
cardiac crises m tabes from the anginal attacks of cardiovascular 
syphilis, if they be not one and the same condition, is much 
lessened 

Prognosis — On the whole, the prognosis of syphilitic infec- 
tion of the circulatory tissues is grave because of the tendency 
to progressive impairment of the integrity of the heart and 
aorta Angina pectons with its danger of sudden death may 
ensue About 30 per cent of the recognized cases (figures 
are of little value, as cardiovascular syphilis often escapes 
recognition) are estimated to develop aneurysm or insufficienc) 
of the aortic valve, or both A fatal hemorrhage from perfora- 
tion of the aneurysm is not unusual 

On the other hand, evidence is noi\ being accumulated that 
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modem antisyphilitic therapy is being attended with promising 
results The improvement is m symptoms and not in physical 
signs Thus, dimin ution of the dilatation of the arch of the 
aorta does not occur Recollection of the pathology of cardio- 
vascular syphilis makes it easy to comprehend why aneurysm, 
aortic ins uffici ency, etc , cannot be removed The average 
length of life in cases of a comparatively advanced type at the 
time treatment was instituted 1 was one year, w r hen mercury 
and potassium lodid were employed, and three years, when 
diarsenol, or its equivalent, w as added 

Considerable depends upon the amount of damage already 
incurred before the diagnosis is established and treatment 
instituted Thus, if insufficient of the aortic valve has ensued, 
senous mischief has been achiexed Cardiac failure, especially 
if advanced to the stage of edema of the lower extremities, 
ahvays offers a poor prognosis 

Treatment — This is pnmanlj that of syphilis Since it 
has been demonstrated that the spirochetes actually invade 
the heart and the aorta, the treatment should be directed toward 
destroying the imading organism as quickly as possible For 
this purpose arsphenamin, or its equivalent, and mercury are 
most useful Syphilographers, howeter, differ in the details 
of the administration of these drugs The relative merits of 
the methods advised by different authorities need not be entered 
into for the purpose of this paper A single method 2 will be 
described which is suitable for the treatment of cardiovascular 
syphilis and, in addition, appears to be attended with a mini- 
mum of nsk and has been obsen ed to obtain favorable results 
Arsphenamin, or a similar arsenical, should be injected 
intrai enouslj in an initial dosage of about 0 IS gm , and, if 
well tolerated, rapidly increased to 0 5 gm per dose This 
latter amount should rarely be exceeded, as with this precau- 
tion cardiac cases maj be treated with but small nsk of the 
occurrence of an unpleasant reaction The course of arsphenamin 

1 Reid, \V D Jour Amcr Med Vsoc , lxxin, 1832, 1919 

5 The writer is not a sjphilographer, he is indebted in part to Austin 
Chcever, of Boston, for the details of the antis\ philitic thcrapi 
tot 5—84 
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should include six to ten injections at weekly intervals At 
the same time the patient should receive mercuiy by mouth, 
suitable preparations are the protiodid of mercury, gm 001 
to 0 015 (gr $-$), and mercury with chalk, gm 0 06 to 0 12 
(gr 1 to 2), t i d after food On completion of the course 
of arsphenamin and mercury, treatment is continued by a 
senes of fifteen intramuscular injections of mercury given at 
weekly intervals For this the salicylate of mercury' in a dosage 
of gm 0 065 to 0 13 (gr 1 to 2) is a good selection 

After the twenty-one to twenty-five weeks of treatment, 
outlined above, have been given the patient is allowed an inter- 
mission of four to eight weeks, and then the course of arsphenamin 
and mercury' is repeated It is sometimes penmssible to replace 
the mercurial injections by the oral administration of the drug 

There may' be times when, for certain reasons, it is not 
deemed possible to treat the patient by the above-mentioned 
courses of injections In such cases mercuiy can at least be 
administered orally Satisfactory preparations have been 
mentioned As a rule, it would seem that today mercury' is 
rarely' prescribed without the precaution of special care of the 
teeth, but, m addition, it should be emphasized that attention 
be directed toward the diet Mercurial preparations often 
produce diarrhea of such seventy that the patient refuses to 
continue the use of the drug Tins can usually be avoided 
by' presenbing a diet which excludes the articles of food known 
to stimulate bowel action, / e , fruits, green vegetables, coarse 
cereals, etc A normal diet may be resumed if the drug is well 
tolerated 

Iodid of potassium is probably' of use only m the cases com- 
ing under treatment years after the initial infection It may 
be presenbed m doses of gm 0 6 to I 3 (gr 10-20) t l d after 
food for alternate two weeks over Jong penods Some syphilog- 
raphers prefer that the amount of the iodid should not exceed 
the smaller of the doses listed abov e 

No patient should be dismissed as cured, but advice should 
be given that he report at siv to twelve-month intervals for 
re-evaminalion and an opinion as to the need of further treat- 
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ment A return of active symptoms or evidence of a progres- 
sion of the syphilitic lesions regardless of the Wassermann 
reaction, should be an indication for the resumption of full 
treatment 

Treatment may be further discussed according to the type 
of case 

1 Cases in which the cardiac symptoms are present within 
a few weeks or months of the primary lesion of syphilis The 
patient should be restricted to bed and antiluetic therapy in- 
stituted There appears to be less danger of untoward results 
if mercury is administered first and followed within two or three 
weeks by a course of arsphenamin The patient may be allowed 
up after treatment has been earned out for two or three weeks 
and there is evidence of improvement The further treatment 
is that desenbed above 

2 Cases coming under treatment years after the primary 
infection, and exhibiting moderate physical signs with but 
little evidence of cardiac failure The courses of arsphenamin, 
mercury , and potassium lodid as already outlined, are indicated 
If angina pectons is present the measures (which will not be 
entered into in this paper) indicated for this condition should 
be added The general hygienic treatment recommended for 
heart disease of other causation should be prescribed 

3 Cases with aneurysm heart-block, marked symptoms 
of heart failure, etc If the heart failure is severe treatment 
should first be directed toward its relief The measures to be 
employed do not differ from those suitable for the treatment 
of heart failure of non-syphihtic origin After some degree of 
control of the cardiac embarrassment has been obtained treat- 
ment against the syphilitic infection should be instituted 
It will usually be safer to commence with mercury After 
two to three weeks it may be proper to administer arsphenamin, 
starting as low as 0 05 to 0 1 gm and not exceeding perhaps, 
0 3 gm Mercury m the form of pills or as an inunction, and 
lodid of potassium hav e the same indications as desenbed abov e 

Discussion of the special treatment 01 aneurysms will not 
be undertaken m this paper 
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ILLUSTRATIVE CASES 

A few cases will be cited The histories and the data from 
the physical examination will be abbreviated 

Case I — Mamed man, fifty-three years, real estate broker, 
seen in consultation with family physician 

Faintly History — Wife and 2 sons living and w ell Paternal 
grandmother and some of his mother’s relatives suffered from 
asthma 

Past History — Asthma began at two years and has been 
present off and on until fifteen years ago, when an operation 
bn the nose brought relief Pneumonia at thirteen and again 
at seventeen years At the age of twenty had a chancre with 
shin eruption, for which internal medication was taken for three 
years Gonorrhea at twenty-seven, followed shortly by an 
arthritis which confined him to bed for two months No definite 
recurrence of the arthritis Four years ago an inflammation 
of the eye appeared, this was diagnosed as syphilitic by a well- 
known eye specialist 

Present Illness — Gradual onset of dyspnea on exertion 
one and a half j'ears ago Tlus increased so that eight weeks 
back he consulted lus family physician Marked edema of the 
legs noted the past ten days, and for four days he has been 
forced to remain sitting m a chair because of dyspnea 

Physical Exaimnatton — Orthopncic, visible pulsation of the 
carotids, face pale, with slight cyanosis of lips, ears, and hands 
Heart, impulse m fifth and sixth spaces, extending nearly to 
anterior axillary line No thrill By percussion the right 
border is 3 cm from midstcmal line and the left 4 cm outside 
nipple No abnormal dulness at base of heart Loud blowing 
diastolic murmur audible from second right costal cartilage 
to apex, maximum along left sternal margin A systolic mur- 
mur at aortic area and transmitted to neck, at apex there is 
a soft systolic murmur transmitted tow'ard axilla and base 
Second sound heard only at base of heart Action regular 
There is a slight impairment of resonance at the base of both 
lungs, with some medium rfilcs Pulses equal, rate 54 to 64, 
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definitely Corrigan in type A faint capillaiy pulsation is present 
Considerable soft edema of lower legs and in posterior thighs 
A sligh t improvement followed the restriction of the fluid 
intake and the free use of digitalis and diuretics but death 
occurred ten days later 

Discussion — This patient was suffering from an enlarged 
aortic regurgitant heart with cardiac failure, but the diagnosis 
should not have rested there The condition was probably 
an advanced stage of cardiac syphilis, and if at an earlier date 
(the patient consulted a physician at the time of the eye affec- 
tion four 3 ears before) vigorous antisyphilitic therapy had 
been instituted it is possible the process might have been checked 
before the integrity of the heart and aorta was seriously impaired 
It is known that true bronchial asthma, as is admitted by Walker , 1 
an authority on its specific therapy, does not of itself damage 
the heart The arthritis was probably of gonorrheal origin, 
and if the same infection had attacked the heart it would have 
done so by producing a form of septic heart disease, which, 
as is well known, is usually fatal within a relatively short period 
Thus, having established the presence of aortic regurgitation, 
mitral stenosis, or what not, it is an error today not to go further 
and endea\ or to determine its etiology, a recognition of which 
may be of far greater importance 

Case II — Boston City Hospital, No 425866 Man, fifty- 
three 3 ears 

Family History — Wife living and well, never pregnant. 

Past History — Chancre admitted thirty-five \*ears ago, 
treatment for nine months Has had arsphenamin and mercuiy 
during the past five weeks Otherwise recalls no previous 
illness until five J'ears ago Has lost 50 pounds m last two 
3 ears 

Present Illness — Fi\e 3 ears ago was told he had “a bad 
heart.” Since then has had occasional spells of shortness of 
breath and has been unable to work 

Physical Exan.inahon — Visible pulsation of carotids and 

1 \\ allcer, I C “Bronchial Asthma," Oxford Loose-Leaf Medicine, 1920, 
Oxfcrd University Press 
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other peripheral arteries Heart, impulse m sixth space almost 
at midaxilla Soft sjstolic murmur at apex with first sound 
At aortic area a diastolic murmur replaces the second sound 
and is well transmitted to left sternal margin Rhythm is 
absolutel) irregular 


T T 

' • - • 


Fig 253 — Case II Auricular fibrillation Heart rite 115 to 125 The 
larger absciss-e indicate fifths of a second 



Fig 254 — Case II Normal rlnthm restored i>> qmnidin 1 1 id I 
abo\e and Lead II below to show left ventricular preponderance, index 
equals +28 5 Rate to 50 to 60, and T wa\e depressed, both probablj due 
to the free amount of digitalis administered before the quimdin therap} 

Blood-pressure 118 / 0 , and later 128/0 Wassermann reac- 
tion strongly positne The .a-rax shows an enlarged heart 
and aorta 

The auricular fibrillation (for «uch was the arhuhmia) 
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was brought under control by digitalis and subsequently re- 
moved bj the use of quimdin sulphate Normal rhythm has 
persisted to date (three months) Some of the electrocardio- 
grams are appended 

Discussion — The abo\ e is similar to Case No I, but appar- 
ently of slow er progression Attention is called to the presence 
of auricular fibrillation with a syphilitic heart, a combination 
which has been doubted by some The response to quimdin 
therapj has been most helpful 

Case m — Boston City Hospital, No 424996 Man, aged 
fifty years 

Faintly History — Wife living and well, 6 children living 
and well There have been no miscarriages 

Past History — Frequent sore throat of moderate serventy, 
no history of other infections of rheumatic group Gonorrhea 
at eighteen, syphilis denied 

Present Illness — The first symptom was dysphagia, eighteen 
months ago Palpitation, dyspnea, and cough past sixteen 
months, during which time he has been unable to work For 
two months has had frequent attacks of “smothering,” most 
marked at night Sw elling of legs past week 

Previous entries to hospital June, 1920 the Wassermann 
reaction was negatn e on both blood and spinal fluid The 
r-rai showed an enlargement of the aortic shadow suggesting 
aneunsm Diagnosis Aneurysm of the aortic arch and aortic 
msufhciencv July, 1920 Wassermann reaction stronglj positive 
Physical Examination (early in October, 1921) — Left 
pupil larger than nght, both react to light and distance Slight 
cj anosis of face Visible and palpable pulsation in suprasternal 
notch Marked throbbing of nght carotid, left neither visible 
nor palpable Heart impulse in sixth space well outside nipple 
line Supracardiac dulness at first space measures 8 5 cm 
There is a loud sjstohc murmur oxer the base of the heart 
and it is well transmitted to neck. Diastolic murmur almost 
replacing second sound at aortic area and loudest along left 
sternal margin At apex there is a sxstohe murmur with the 
fir-t sound Rhjthm \en irregular, a\eraging 25 per minute 
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other peripheral arteries Heart, impulse in si\lh space almost 
at nudaulla Soft systolic murmur at ape\ with first sound 
At aortic area a diastolic murmur replaces the second sound 
and is well transmitted to left sternal margin Rhythm is 
absolutely irregular 


pi 
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Fig 253 — Case II Auricular fibrillation Heart rate 115 to 125 Hie 
larger abscissa: indicate fifths of a second 



Pig 254 — Case II Normal rln thin restored by quinidm I e id I 
abosc and Lead II below to show left ventricular preponderance, index 
equals +28 5 Rate to 50 to 60, and T wa\c depressed, both probabl) due 
to the free amount of digitalis administered before the qnmidin thcrape 

Blood-pressure 118/0, and later 128/0 Wasstrmann reac- 
tion strongly positne The a -raj shows an enlarged heart 
and aorta 

The auricular fibrillation (for such was the .trhuhmia) 
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Case IV — Boston City Hospital No 429730 Single man, 
forty-sis years, member of fire department 

Chief Complaint — Daily attacks of pam, starting in right 
lower jaw and radiating to right neck, arms, and precordia 
Family History — Unimportant 

Past History — Never sick except for accidents In 1911, 
fall on spine, 1916, fracture of left tibia, 1917, fracture of left 
olecranon process, 1920, fracture of left clavicle, and in March, 
1921, fell through hatchway and fractured right clavicle, right 
humerus, sternum, and several nbs D ernes venereal disease 
by name and by symptoms 

Present Illness — Since March, 1921 (eleven months ago) 
has had frequent attacks of pain which apparently starts in 
right lower molar tooth and radiates to neck, shoulder, and 
arm on the right side, and to the upper precordia Occasionally 
the pam radiates to the left shoulder and arm These attacks 
follow exertion or the attempt to walk against a cold wind 
The pam is severe enough to force the patient to discontinue 
whatever he is domg and remain motionless Believes it would 
be a great effort to speak during the attack The latter lasts 
for only about two to five minutes Is conscious of a distinct 
lessening of physical power since the attacks began eleven 
months ago 

Physical Examination — Teeth appear normal, no tender- 
ness to pressure on right lower molar Heart, increased supra- 
cardiac dulness especially to the right at first intercostal space 
Soft systolic murmur at aortic area and transmitted to neck 
Blood-pressure 104/76 

s-Ray of teeth shows no pathology The chest plates show 
a prominence of the aortic shadow to the right Width of 
great vessels 6 cm The cardiac apex is lowered mto the left 
cur\e of the diaphragm, and the outline of the lateral wall 
of the left a entncle is lengthened Trans\ erse diameter of 
heart 16 cm 

The Wassermann reaction on two occasions was moder- 
ately positnc 

The electrocardiogram was normal 
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Discussion — A case of angina pectoris, and at the patient’s 
age, forty-six years, syphilis should be the first thought as the 
-cause It is true that the point of origin of the pain is atypical, 
but such occurs and has been described by Sir James Mackenzie 
in his book on heart disease The history'' of the numerous 



Fig 256 — Case IV Normal rh>thm, rate 97 


injuries is somewhat confusing, but should not, it would seem, 
prevent the diagnosis of angina pectoris, probably of luetic 
■origin The ^-ray and Wassermann lend some support to this 
diagnosis It is extremely important that a therapeutic test 
of antisyphilitic treatment be instituted rnthout delay The 
patient was discharged to his private physician with this advice 
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SYPHILIS 

Syphilis is an infectious disease produced b\ tk §p 
palhda An attempt to call this spirochete the Twffj* 
pallida has been made, but the name of Spirochaita " 1 
universally used that it probably will become the 
name for this organism Although this organism doe, L ‘ %l 
duce a very severe febrile reaction or cause marled *^7 
dunng its invasion of an individual, some at least o{ the^ ' 
chetes are very resistant to attempts to kill them ofi 
have once invaded the human host Although a great ^ " " 
the Spirochaeta palhda may be destro>ed quite readily ^ 
have invaded an individual it is exceedingly difficult v- __ 
all of them from the human body These spirochetes v 
sist destruction may hve an indefinite number 0 { ^ 
the human body, and, therefore, it is important t 0 ^ 
that a person once infected with syphilis may ah\ ays ^ ' 
him for the remainder of his life living spirochetes Al£ ' 
point of entry for the spirochetes is usually on the gen.^ 
the transference from one mdmdual to another usuak 
at the tune of sexual intercourse, the spirochetes mas ' 
individual at an% point which comes in suffiaent conta~~ . 
manner with the living organism or they may be tran^ _ 
an mdmdual before birth from an infected mother 
In order to understand this disease properly it seems 
to give up the old nomenclature of primary, seconder, ~ 
tertiary' syphilis and look upon syphilis as an infection vjf, 
Spirociueta palhda in which the organisms may be 
generally distributed throughout the body The infectior tj , 

1 330 
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place at some one point on the body, but already by the time 
that the spirochetes have produced a local lesion which can be 
diagnosed they have spread from the initial lesion so that 
excision of it will not eradicate the disease Soon after the 
spirochetes gain access to the body they multiply rapidly and 
distnbute themselves generally throughout the body They 
produce lesions at this stage, especially in the shin and on the 
mucous membranes Following this general distribution of the 
spirochetes throughout the body they then begin to dimmish m 
numbers Whether this is because of some antibody formed by 
the human host which kills them off or because their life has 
run out and they die off is not definitely established It is pos- 
sible that all the spirochetes may be destroyed at tills time, but 
certainly in the great majority of cases this does not occur 
Some at least remain alive in an organ or other parts of the 
body These spirochetes tucked off m some part of the body 
may survive -without producing any disturbance for many years 
or they may be slowly producing some lesion through their 
activity which will not cause any symptoms for some years 
These quiescent spirochetes may at any tune become actixc, 
and in addition to causing disturbance locally they may in some 
instances multiply and again distnbute themselves fairly gen- 
erally throughout the body During the early stages when the 
spirochetes are generally distributed throughout the body no 
senous permanent damage is, as a rule, done to the various 
organs and tissues of the body with the possible exception of 
the artenes In the instances in which the spirochetes haxc 
remained active over a penod of years definite permanent injury 
to the tissues may take place This is especially true in the 
central nervous system and in the vascular system The im- 
portance of these permanent injuries to the tissues rests in the 
fact that although eventually the spirochetes in these local areas 
may be killed off, the end-result from the lesions produced by 
the spirochetes may be sufficient to cause death or incurable 
disease 

In making a diagnosis of syphilis it must be realized that the 
disease may have been recently acquired or it may have existed 
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in the individual for a period of years The symptoms in the 
two instances are quite different, because in one ins t an ce they 
are the result of spirochetes localized in one point on the skin or 
generally distributed throughout the body, and in the other 
instance they are the result of spirochetes which have lived 
locally in some part of the body for 5 ears The diagnosis of 
syp hilis depends upon the physical signs or upon laboratory 
findings The physical appearance of the initial lesion or 
point of entry of the spirochetes into the body you will see 
in your course on syp hilis and therefore no time will be spent 
in its description in this lecture The various types of skin 
lesions which are the result of a general distribution of the 
spirochetes throughout the system will also be shown to y ou m 
your course on syphilis or m your work in dermatology Lesions 
of the mucous membranes, general glandular enlargement, and 
falling of the hair will also be demonstrated to you m these 
courses 

The great majority of cases of syphilis in the early stage of 
the disease are recognized from the character of the lesion at 
the initial point of entry or the various types of skin eruptions 
In some instances the lesion at the point of entry may not be 
characteristic, as cases of definite syphilis are met in persons 
who have given a history of only having had a so-called soft, 
non-syphilitic chancre Occasionally, especially in women, the 
initial lesion is not found, the eruptions of the skin are absent 
or overlooked, and the disease only manifests itself by general 
symptoms, such as headache, general malaise, etc In these 
instances the disease cannot be diagnosed simply from physical 
examination and recourse must be had to the assistance offered 
by the laboratory 

In the cases in which the general distribution of the spiro- 
chetes has gone by and the lesions are simply those produced 
bj the few spirochetes remaining in some local situation the 
physical signs are quite different In these later stages of the 
disease which may come on from some months to many years 
afterward one finds in the skin ulcerative and destructive lesions 
if the organisms survive m this tissue Occasionally the spiro- 
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chetes apparently again increase m numbers and become dis- 
tributed generally m the system so that a fairly diffuse skin 
eruption takes place This is unusual m the late stages 'Jhc 
prolonged local activity of the spirochetes may lead to lesions 
m practically any organ of the body, and therefore m tins talk 
it would be entirely too comprehensive to endeavor to give the 
symptoms resulting from these lesions Some of the lesions 
produced will simply be mentioned so that it may be appreciated 
what a diversity of symptoms may result from the localised 
action of the spirochetes after they have been within the body for 
some time On the part of the central nervous system menin- 
gitis, tabes dorsalis, general paresis, or gumma may occur In 
addition, vascular lesions m the brain itself may produce de- 
struction of tlic brain tissue with resulting varieties of paralysis 
Atrophy of the optic or auditory nerves with resulting blindness 
and deafness are met Inflammation of tire ins of the eye or 
infiltration of the cornea may occur The spirochetes nm 
produce destruction of bone and cartilage or proliferation with 
subsequent necrosis of the periosteum This may occur mv- 
where in the body Gummatous lesions may occur anywhere 
m the tissues of the body This gumma consists in necrosis of 
tissues probabty dependent upon vascular lesions whereby the 
blood-supply to the part is destroyed and necrosis takes place 
A lesion of especial importance m the \ ascular system is seen 
in the destruction of the muscle-fibers and elastic tissue of the 
medial W’all m the aorta If this destruction is confluent m a 
big enough area aneurysm will result If it is more unevenly 
distributed a general dilatation of the aorta without actual 
aneurysm may take place This process often extends down to 
and involves the aortic valve with resulting regurgitation 
through the aortic \alvc and subsequent giving way of the heart 
muscle as a result of this -valvular defect Lesions of the heart 
muscle itself occur, probably as a result of lesions in the vessels 
supplying the muscle Aneurysms, of course, may occur m any 
other artery' of the body Gummatous lesions occur in the Iner 
and testicles They haie been reported in almost all organs, 
but in the other organs of the body they are more rare 
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From the above it is evident that, as a result of the activity 
of the spirochetes in local parts of the body over some tmie r 
serious damage may occur to almost any tissue in the body 
with a set of symptoms resulting from the injury produced 
This set of symptoms may be entirely cleared up by overcoming 
the activity of the spirochetes, but m other cases even after 
the acute process has subsided and scar tissue formed definite 
symptoms pointing to disease of the organ involved may con- 
tinue as a result of the injury done Therefore, although the 
syphilis is cured the end-result of the syphilis may lead to a 
permanent group of symptoms, or even death So much for the 
diagnosis of syphilis by physical examination and history of 
the case 

Within recent years the diagnosis of syphilis by laboratory 
procedure has received a tremendous impetus, due to the dis- 
co-very of the spirochetes, the so-called Wassermann serum 
reaction, and the examination of the spinal fluid by various 
procedures By means of special illuminating and staining 
methods the Spirochaita palhda may be recognized by trained 
observers under the microscope and it may be recovered from 
the initial chancre or from the neighboring glands by puncture 
earl} in the course of the disease The Wassermann reaction m 
the blood-serum, although specific to a great extent for syphilis, 
is not absolutely so, and expenence has taught us that a final 
decision m regard to the presence or absence of syphilis cannot 
rest wholly upon this reaction In regard to the Wassermann 
reaction in the blood it must also be remembered that it does 
not become positrv e as soon as the signs of the disease become 
manifest, and therefore the infection may become well estab- 
lished in an individual before the diagnosis can be determined 
b} tins test Furthermore, m certain cases m which the disease 
has existed for some time within an individual the Wassermann 
reaction maj be negatrve and still the disease active Also it 
sometimes happens that a negatrv e Wassermann reaction m the 
blood maj become positrv e after a small amount of antisyphilitic 
treatment m cases with syphilis of long standing It is evident, 
therefore that syphilis maj be active without a positive blood 
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Wassermann, and, on the other hand, there are a certain number 
of diseases other than syphilis in which the blood Wasscrmann 
is positive Prominent among these are leprosy, jaundice from 
any cause, and various of the acute febrile conditions during the 
acute stage 

Examination of the cerebrospinal fluid for sypluhs consists m 
counting the cells, testing for the presence of globulin, perform- 
ing the Wassermann reaction upon a certain amount of the spinal 
fluid, and carrying out a test with a colloidal gold solution On 
account of the expense the colloidal gold test is not in general 
use, but seems to be of considerable value m detecting the type 
of syphilitic infection in the central nervous system, as there is 
a rather characteristic response to this test m general paresis 
In syphilitic disease of the central nervous system the cell 
count is usually elevated in the cerebrospinal fluid, the globulin 
test is usually positive, the Wassermann reaction should be 
positive when 2 c c or less of the cerebrospinal fluid is used If 
the Wassermann reaction is negative when 2 cc of the cere 
brospmal fluid is used it is considered sufficient, as a positive 
reaction may' occur with larger amounts of the cerebrospinal 
fluid when no syphilis is present In the cerebrospinal fluid 
the occurrence of a positiv e reaction without syphilis is appar- 
ently less frequent so far as the Wassermann reaction is concerned 
than in the examination of the blood, but m certain inflammatory 
conditions of the meninges the Wassermann reaction may' be 
positive when syphilis is not present 

It is important to remember that the blood and spinal fluid 
do not necessarily' react the same m an individual case to the 
Wassermann reaction For in many' instances the cerebrospinal 
fluid remains negative when the blood is positive On the other 
hand, in certain cases the cerebrospinal fluid may show the signs 
of active syphilis in the central nervous system and yet the 
Wassermann reaction in the blood-serum may remain negative 

As the collection of the blood for the Wassermann reaction 
in the serum is a simple procedure this test for the diagnosis of 
syphilis should be employed freely' in the handling of a case 
As the collection of the spmal fluid is a more complicated pro 
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cedure it is important to decide under what circumstances this 
test should be performed Since in the early course of the dis- 
ease the spirochetes are generallj distributed throughout the 
body it is presumable that m many cases the cerebrospinal 
fluid at this stage of the disease wfll be positive As no change 
in the method of treatment will probably be instituted for a 
patient in the early stages of syphilis on account of a positn e 
spinal fluid at this stage of the disease, there is no practical 
value in studying the spinal fluid early m the course of syphilis 
In certain rare cases early m the disease, even m the presence of 
active treatment, symptoms referable to the central nervous 
system appear and continue In such cases examination of the 
spinal fluid is important, and if the symptoms persist and the 
spinal fluid gives a positive reaction for syphilis, mtraspinal 
treatment maj be instituted On the other hand, the study of 
the spmal fluid should be earned out on all cases of syphilis 
which have been recognized and treated early in the course of 
the infection when it becomes time to discharge the patient in 
order to make sure that the spmal fluid is also negatn e 

The problem is different, howeier, m the cases of syphilis 
which are met with late in the course of the disease, after the 
general distnbution of the spirochetes throughout the body has 
been overcome and there are only a few local areas m which the 
spirochetes are still actixe For m these cases the spirochetes 
may still hi e in the central nervous sj stem, and if these spiro- 
chetes are actrv e m the central nen ous system some years after 
the onginal infection it is important that mtraspinal treatment, 
in addition to other methods, be instituted promptly m order to 
axoid further destruction of nerve tissue and the dei elopment of 
serious disorders of the central nen ous sjstem, such as general 
paresis or tabes Frequently m cases m which the spirochetes 
are still active m the central nen ous sjstem and ha\e been for 
a considerable number of jears no symptoms will be found on 
routine examination of the patient referable to the central nen ous 
sjstem Therefore, it is an excellent rule m cases of syphilis in 
which the infection has existed for some jears to studj' the 
spinal fluid before instituting treatment Of course, in these 
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cases also the cerebrospinal fluid should be again examined before 
pronouncing the patient ready for discharge 

r lhe successful treatment of syphilis is a difficult problem, 
because it takes a long time to eradicate all the spirochetes 
from the bod) , and treatment must be continued b) the patient 
long after he feels w ell and is free from symptoms The examples 
of unsuccessful and incomplete treatment of this disease are all 
too numerous No matter at what stage of the disease one first 
meets the patient, treatment should be instituted to accomplish 
two definite objects The first is to clear up any symptoms 
referable to actmty of the spirochetes, and the second is to clear 
up any laboratory evidences of actmty of the spirochetes in the 
blood or the cerebrospinal fluid It must be remembered that 
it Mall be impossible by antisyphilitic treatment to clear up the 
symptoms referable to the scars produced by the activity of 
spirochetes in various organs in the past, and the judgment of 
the pratitioncr is nececsary in these cases to decide which sjmp- 
toms are due to the actmty of the spirochetes and Minch arc 
due to the end-results of their actmty It is frequentl) a 
difficult matter to decide whether any spirochete actmty is still 
going on m a limited number of cases 

It is usuall) possible b) proper treatment to clear up the 
symptoms due to the activity of the spirochetes It is more 
difficult and sometimes impossible especially in cases in Minch 
the infection has been going on for some tune, to clear up the 
laboratorx evidence of actix e syphilis It must be remembered 
that, although following treatment the laborator) evidence of 
syphilis may be negatixe, it maj become positixe again Jatcr 
after the discontinuance of treatment It is important before 
treating the patient to explain to him m hat ) ou are trying to do, 
and that in order to do this it will probabh mean attention to 
the treatment on his part for a period of months or )cars rather 
than for just m eeks and months It must also be explained to 
him that this treatment is expensixe, and, therefore, if he 
cannot afford to take the treatment as a pnxatc patient pro- 
vision should be made for him to take it in «ome of the charitable 
institutions One meets *o man) instance* of people Mho start 
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off taking treatment as a pm ate patient until their monej is 
used up and then stop treatment while if it had been made clear 
to them that the whole process was going to take considerable 
time and monev they might have made different arrangements 
for the treatment so that it could ha\ e been earned through to 
its proper conclusion 

There is no definite amount of treatment which will definitely 
clear up the disease in an individual patient The amount of 
treatment necessary to eradicate the disease \ anes tremendous!) 
in different cases The best w aj is to have a definite amount of 
treatment which one looks upon as a block of treatment, to gi\e 
that to the patient, and then to see what the results of that 
treatment are, so far as symptoms and laboratory tests are 
concerned The number of times it will be necessary to repeat 
the block of treatment after a rest penod will depend upon the 
results obtained 

The medication used in the treatment of syphilis is some 
preparation of arsenic, such as saharsan, diarsenol etc , which 
should be given intravenously, some preparation of mercury 
which should be given intramuscularly, but which may be given 
less effectively by inunctions through the skm or b) mouth 
The activity of these substances against the spirochetes is thought 
to be increased in some instances by the administration of lodid 
b) mouth usuallv in the form of potassium lodid In addition, 
m those cases in which it is advisable to institute treatment 
mtraspinally, serum which has been collected from a patient to 
whom a dose of saharsan had been gnen a short time before 
is fortified with minute doses of salvarsan and given into the 
spinal canal after drawing off a certain amount of the cerebro- 
spinal fluid The amount of intravenous and intramuscular 
treatment which should constitute a block of treatment will 
var\ with the preparation used and with the judgment of 
those directing the various clinics The amount of mtra- 
spinal treatment thought nccessarv to use m cases m which 
intraspmal treatment is indicated also varies with the indi- 
vidual case In some climes the \ alue of the mtraspmal treat- 
ment is still doubted but in the majontv of those clinics in 
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winch it has been given a fair test it is looked upon as being 
a valuable asset for treating cerebrospinal syphilis At the 
Peter Bent Bngham Hospital a block of intravenous and intra- 
muscular treatment consists in six injections of diarsenol given 
at weekly intervals The injections consist of 0 3 or 0 4 gram 
each W’eek The mercury preparation used is the soluble mer- 
cury succinmud w-hich is given twice a week for eighteen doses 
The mercury and diarsenol may be given at the same time The 
first six doses of the mercury are 0 013 gram, the second six 0 026 
gram, and the third six 0 039 gram The mtraspinal injections 
are usually given every two weeks At the time of the mtra- 
spmal injection an intravenous injection is also given, and an 
intravenous injection is also given on the week between the 
intraspinal therapy 

Modifications m the dosage and time of administration must 
be made to fit the problems presented by the individual case, 
but m each instance treatment should be kept up so long as any 
symptoms referable to activity of the spirochetes persist, and a 
persistent effort should be made to make the Wasscrmann test 
m the blood-serum permanently negative and the spinal fluid 
normal to laboratory tests 
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COMMON SENSE IN THE INTERPRETATION OF 
HYPERTENSION 

The most popular medical “disease” of the present time 
is, without any question, “high blood-pressure ” The medical 
literature is full of it The advertising columns of our medical 
magazines abound in preparations of lodid or nitrites or this 
or that “sure cure” for hypertension The popular magazmes 
are r unnin g — \ery unfortunately, I think — articles which ac- 
quaint the eagerlj cunous public with all the possible accidents 
from increased pressure Ladies at their sewing guilds or bridge 
parties gossip about them pressures and their diets When 
they come to your office they can hardly wait until you take 
the stethoscope out of your ears after taking the pressure before 
they "a ant to know “What is it today, doctor?” If they are 
told that it is 10 points lower, they are so pleased, whereas if 
it is 10 points higher, they are the picture of gloom And, if 
jou sanely refuse to tell them what their pressure is, they coax 
5 ou with, “Knowing mj pressure nei er bothers me, doctor ” 
It is the old ston of a little knowledge being a dangerous thing 
Now, we, as physicians, are largely responsible for the 
dangerous character of this “little knowledge ” Too often do 
we regard hypertension as a disease m itself Too often is our 
opinion of a patient based on a single blood-pressure reading 
Too much do we discuss blood-pressure with our patients The 
sum total of real knowledge of hypertension is a ery small and 
there is much false knowledge and half-truth What do we 
truh know about high blood-pressure 5 We know that it most 
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often occurs at middle life or beyond, chief!} m those Jiarcl 
workers with a familj lustorx of vascular disease We know 
that it may be associated with kidnej trouble or it maj be part 
of the syndrome called vascular hypertension In all prob- 
ability the majority of our cases of chronic nephritis with hyper- 
tension occurring after forty are seconder}' to an antecedent 
vascular hypertension Other phases of this latter disease 
include angina pectoris, mjocardial insufficiency, cerebral 
hemorrhage, possibly diabetes, etc Most cases of high blood- 
pressure die of apoplexy or angma, some die m uremia We 
know — and this is not entirely a blessing — that we can measure 
blood-pressure with a fair degree of accuracy The simplifica- 
tion and popularization of the blood-pressure machine has 
made us lean far too heavily on it It is a fact in medicine 
that whenever ive can measure our patients and record the 
result m mathematic terms, whether it is blood-pressure, renal 
function, vital capacity or anything else, we are more than 
likely to stress the mathematic result and forget the rest of the 
patient Wc forget too, that that mathematic result is not 
always a constant, but more often a variable 

My object toda} is to demonstrate to }ou on the screen 
some of the variations m pressure which are so common in the 
hypertensive case In this w a} I hope to counteract the effect 
of the senseless interpretation of blood-pressure or the effect 
of therapy A stud} of these will show' that wc should be ex- 
tremely cautious in our interpretation of the prognostic mean- 
ing of a gixen pressure lex el, and that w’c should be ven con- 
servative in judging the value of any therapeutic agent or 
maneuver on blood-pressure 

The method for taking the blood-pressure, common!} used 
b} house officers and doctors in general, is to slap on the cuff 
dmc up the pressure m the latter to a point often far aboxc the 
systolic pressure, and then fairh Mowh to allow the nurcurx 
to fall until the sxslohc and diastolic pressure can be read in 
the usual waj Such a maneuxer as tin-,, in its xtrx crucltx, 
may cau«c complications which tend to dimmish the xalue of 
the reading In a normal per-on the mere taking of tin. pre- 
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sure is nerve-stimulating enough to cause a temporary rise m 
the systolic pressure Add to this the effect of pam caused by 
the sudden and often unnecessary tightening of the cuff, and 
you can imagine the result Now the hypertensive patient is 
definitely more sensitive He is much more susceptible to 
nervous stimulation and hence, effects seen m the normal are 
greatly exaggerated Furthermore, the hypertensive case, at 
least when I see him is so well trained m the knowledge of 
blood-pressure that the verv words “blood-pressure” cause an 
increased tension 

It is my practice to make three successive readings in all 
cases and to accept the lowest systolic and the low r est diastolic 
m these three as the fairest Sometimes it is w ell to apply the 
cuff and then allow the patient to rest quietly for fifteen to 
twenty minutes before making a reading 

Chart 1 illustrates clearly the variations that take place m 
successive readings In each column the readings were made 
as fast as could reasonably be done, allowing between each 
only sufficient time for the circulation in the arm to re-establish 
itself, at most not more than three to four minutes Note the 
results In patient A, in the first three readings there was a 
drop of 24 mm svstohc pressure as the patient adjusted her- 
self to the maneuver In the second column on another daj 
this same patient showed a similar quantitative drop from 204 
to ISO mm In the third and fourth columns a somewhat 
different curve is shown, illustrating the attitude of the patient 
at the moment each reading was made Patient R in the last 
column show’s a drop of 2S mm systolic pressure between the 
first and last readmgs You hav e observ ed, of course, that the 
diastolic pressure does not van much, but even it may vary 
quite markedly Drops in svstolic pressure of 20 to 30 nun 
like these arc not at all unusual and at times the fall may be 
even greater Now is it fair for us to assume that the patient’s 
av’crage pressure during the dav is represented by his high 
figures 192 204 232 5 It seems to me that it must be much 
nearer our low figures 168 ISO 204 No doubt at times he is 
nenoush stimulated bv various events so that at those moments 
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the pressure is lugher But I think you will all agree that the 
low level figures more nearly represent the average pressure, 
could we ha's e a continuous record This chart, therefore, shows 


IMMCDIATE SUCCESSIVE PRESSURES 



Fig 257 — Chart 1 Immediate successive pressures on 2 patients, A and 
R On A art four curies made on different da>s 

how great -variations may take place from moment to moment 
It certainly suggests the desirability of making three reading 5 
How senseless it is to say the patient’s pressure was reduced 
10 to 20 points by a diet or a drug' 
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Chart 2 shows the effect of some of these various stimuli 
occurring during the day This patient was put to bed in a 



Fig 25S — Chart 2 Effect of various stimuli on hypertensive patient 
At top of chart is the time when readings were made The uppermost curve 
represents the svstohc pressure, the middle curve the diastolic pressure 
and the lowest curve the pulse rate A, B, C, D are explained in the text 


quiet room and after a preliminary adjustment period of twenty 
minutes readmp were taken even five minutes for two hours 
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and twenty -five minutes The upper line is the sjstolic pres- 
sure The ne\t line is the diastolic and the broken line at the 
bottom the pulse-rate Let us omit peak C (effect of nitro- 
glvcenn) temporarily and note the other -variations The 
usual curve obtained m this experiment is a fall m the course 
of the first half-hour of 20 to 30 mm to the base line, from v\ Inch 
it arises only as a result of stimulation What, then is the 
explanation for the enormous variations m the svstohe pres* 



Tig 259 — Clnrt 3 Effect of conversation Readings made cvcrv two 

minutes 

sure shown in this chart 5 The first rise 4 is due to a verv 
simple stimulus In this case the patient’s chest was some- 
what exposed, and to avoid the effect of cold in the latter part 
of the experiment the nurse pulled up the blanket which had 
been over the lower part of the both The result was a n*c of 
15 mm m the svstohe pressure and 16 mm in the diastolic 
The sharp rise of 44 mm at B is the result of asking a divorced 
woman where her husband was The same ri«t has taken place 
in these cases bv mere!} iskmg the patient what his pressure. 
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was when he first came to the hospital Peak C we will con- 
sider later It is the effect of nitroglycerin Peak D illustrates 
the effect of exercise — ten pull-ups in bed Stimuli similar to 
those of A, B, and D must be fairly frequent during the daily 
life of these patients How easy it is to grossly misjudge the 
patient’s condition if we happened to make a single reading 
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Fig 260 — Chart 4 Irregular t\ pe of curve in a nervous woman Note the 
great variations from da\ to da\ 




at a time when something has disturbed her' What a diff erent 
impression is con\e\ed b\ a pressure of 232 mm and one of 
174 mm 

Chart 3 illustrates the effect of ten minutes’ ordinary con- 
■v creation in a hypertensive patient Note the 44 mm rise 
The mental attitude of the patient at the time the pres- 
sure is taken or the kind of dai she is having has a \er\ great 
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influence on the reading we obtain In Chart 4 is shown the 
variations that take place from day to day m a nervous woman 
She was under constant conditions of rest m bed with fixed 
intake of water, salt, and protein A mere glance at the wide 
swings from a maximum of 260 to a minimum of 13S empha- 
sizes the point I made abo\e that a very erroneous impression 
of the case is obtained if w e happen to take the pressure at a 
moment or on a day, like March 1st, when the patient is men- 
tally much perturbed, 260 mm certainl) calls up m mj nund a 
very different picture than 13S or 170 Incidentally, tlus patient 
was at this time on the diet containing less than 0 5 gm of salt 
which Allen has suggested for the reduction of blood-pressure 
There has certainly been no evidence in this case to support 
the dictum that this very low salt intake has been hypotensn c 
You have seen in the previous charts the variations m pres- 
sure taking place from minute to minute and from da) to da) 
Chart 5 illustrates variations that take place o\ cr months and 
years As far as we could sec there was csscntiall) no change, 
no cardiac weakening, in this robust, healthy old man from 1914 
till the spring of 1921 And )ct, look at the variations in his 
pressure from 235 m 1915 to 146 in 1919 I wonder what sort 
of prognosis was given him m 1915 I am sure that no one 
expected him to live seven years, and I do not believe that 
an) one dared hope that the pressure would ever be near to 
normal In the near future I think we will be able to gi\e the 
answ er to such changes and perhaps be better able to prognose 
such cases In the meantime we should be extremely cautious 
in predicting length of life from the height of the pressure at a 
given time Other factors, such as the condition of the heart, 
the arteries, etc , are much more important 

I want you to bear m mind the wade variations you ha\ c 
seen in the previous charts I want you to remember that 
fluctuations of 20 to 30 mm systolic are common and due 
chief!) to the changes m the mental state of the patient at the 
time the pressure is taken and that the) do not mean much 
With this m mind, I am sure )ou will be more conservative in 
judging the value of an) drug or diet which is said to be of 
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\ alue in reducing high blood-pressure The one efficient method 
of lowering the pressure is to give the patient mental and physical 
rest 
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Fig 261 — Chart 5 \ a nations in pressure over years. 

Let me shov, \ ou in the next chart (Fig 262) just what that 
and that alone ma\ accomplish The first two curves are from 
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one patient who was put to bed and gi\en no other special 
treatment House diet without restriction of salt or anything 
else was allowed I think it is fair to attribute the result to 
mental and pin sical rest Note the changes In the first cun e 
a drop of 42 mm systolic and 48 mm diastolic pressure has 



Fig 262 — Chart 6 Effect of rest in lied The figures in the top line represent 
the months and those in the next lint the <H> s 

taken place in eight dajs, and a total drop of 68 mm sjstolic 
pressure in less than a month In the second cun'c there is a 
drop of 56 mm sjstolic and 20 mm diastolic pressure in fi\t 
days The third cune illustrates the same thing with daily 
pressure readings Note the drop from 188 to 153 mm sjstolic 
and from 135 to 110 mm diastolic pressure m one wcel This 
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i» due alone, I believe, to the rest hi bed As a matter of fact, 
this is part of an experiment on the effect of lowering the salt 
mtal e In spite of the fact that this patient was getting 4 gm 
of salt (tv. ice as much as we ordinarily give such patients) his 
pressure dropped as indicated Curiously enough when the 



Fig 201 — Chart 7 At / the patient was disturbed by the comment of the 
\ isiting physician (Set text ) 

chlond in his diet v, as lowered to 0 5 gm , his pressure rose 
again, due, of course, not to the salt, but to other influences 
Let me cay again, m the large majority of patients with 
hypertension a fall m pressure is due to the ph) sical rest imposed 
and mental case obtained rather than to anj given drug or 
therapeutic measure 
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Let me show \ ou in the next chart (Fig 263) how easy it 
is to be led astray in our interpretation of the effect of therapy 
This illustrates an experiment on the effect of low and “high” 
salt intake The 0 5 gm regime was continued up to December 
19th, with a fall from 205 to 174 mm systolic pressure On 
that day the 4 gm regime was instituted, and shortly after- 
ward the pressure rose to w ell above w here it was at the begin- 
ning of the experiment This, at first sight, would seem to be 
a case for the "low salt” theory But note the fact that while 



Tig: 264 — Chart 8 Effect of mtrogljccnn Drug gi\cn under the tongue 

at the arrow 

still on the “high” salt intake, the pressure fell again to its 
former level (It is only fair to say that it has gone up slightly 
since ) The chief explanation for tins rise is rather interesting 
On December 23d the physician making ward “rounds” rather 
casually remarked that this patient’s cardiac pain might be 
helped by a little digitalis It so happened that before coming 
to the hospital a relain c of the patient had been discussing, 
"very knowingly,” a high blood-pressure case that had rccenth 
died She told our patient that “It didn’t matter how high 
your pressure was Wien, however, they began to gne you 
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Fig 265 — Chart 9 Effect of guipsme. This chart is taken from an article 
bj Williamson The drug was given dailj, beginning at the arrov, No 
control period was given To credit the guipsme with a drop of 10 mm m 
pressure m twentj -five days is ridiculous 
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digitalis the jig w as up ” You can imagine the effect of the 
remark of the visiting phjsician For two or three days she 
brooded on this B) accident we found what ailed her and 
reassurance was followed by a drop in pressure How easj it 
is to misinterpret 1 

The nc\t three charts illustrate the false claims of three 
drugs as hypotensi\c agents The first (Fig 264) shows the 
effect of nitroglycerin given to the patient whose complete 
chart jou saw earlier The drop in sjstohc pressure of 12 mm 
is negligible (Bear m mind the tremendous falls from rest 
alone, noted m Fig 262 ) Furthermore, while the patient was 
haiing all the symptoms of vasodilation the pressure was higher 
than m the control period The drop m pressure occurred after 
the sj mptomatic effect had disappeared 

Xe\t (Fig 265) note the insignificant fall m pressure from the 
French preparation of guipsmc Certain!) 10 mm in twenty- 
fi\e da)s is unimportant 

The last (Fig 266) shows a similar unimportant drop 
attributed to ben?) 1 benzoate by Maclit m Ins article on this 
drug m hypertension Sureh, m view of our findings illus- 
trated in Fig 262, it is hardly fair to attribute such small drops 
as those in Fig 266 to benzyl benzoate 

CONCLUSIONS 

1 Take ) our pressure readings three times 

2 Make observations on the pressure at intervals before 
)ou draw’ am conclusions from it 

3 Let >our conclusions be the result of a careful general 
study of )our patient and his pressure Let them be conserva- 
tive 

4 Be cautious m attributing to am drug or diet an effect 
which is probabh due to ease of mind and rest of body As vet 
vet there is no therapeutic measure th.it uniformlv docs as 
much to reduce pressure as mental and phvsical rest 

5 \bove all, do not discuss the height of the blood-pressure 
with the patient 
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DIAGNOSIS AND TREATMENT OF PEPTIC ULCER, 

BASED UPON CLINICAL EXPERIENCE AND EX- 
PERIMENTAL OBSERVATIONS ON PATIENTS 

There is, perhaps, no field in medicine more burdened with 
unprox ed theories than that of diseases of the gastro-mtestmal 
tract There are obvious reasons for this In the first place, the 
extent to which patients in the past could be imestigated w r as 
often necessarily so limited that but comparative!) little has 
been accomplished m mam phases of the field m question 
Furthermore, animal experimentation is very difficultly applic- 
able to many phases of pathologic gastro-mtestmal conditions m 
man due to many differences between man and animal, includ- 
ing differences m the nervous constitution of the low er animals 
as contrasted to that of man As a result of these factors there 
is frequently a lack of knowledge (1) of the etiologic factors of 
gastro-mtestmal diseases and (2) of their pathologic phy siology 
Tor these reasons there exists a great drversity of opinion re- 
garding the question of the predisposing factors the etiology the 
basis for diagnosis and the proper treatment of most abnormal 
gastro-mtestmal conditions each opinion depending upon the 
personal theories (one might almost say idiosyncrasies) of each 
writer on the subject In this connection it may be stated that it 
ceems morally wrong except m rare cases to base either diag- 
nosis or therapy upon largeh theoretic considerations or upon 
methods whose efficacy has not been demonstrated by carefully 
controlled experimental and clinical observations For these 
reasons it is advocated that, as regards disturbances of the 
gastro-mtestmal tract the practice of medicine be strictly limited 
to the clinical entities and to the methods of treatment which 
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properly controlled cluneal and experimental work have pro\ed 
to be truly beneficial to patients 

In order to manage intelligently a gastro-intestinal case 
thorough knowledge of certain essentials is necessary Of prime 
importance is the clear understanding of the etiologic factors, m 
so far as they arc known, and of the clinical entities into w’luch 
gastro-intestinal conditions may fall In adopting a classification 
of gastro-intcstmal conditions it is of prime importance that the 
classification afford a basis for the de\ clopment of a rational 
therapy for each condition A classification which will usually 
suffice for tins purpose is as follow’s (1) The group in which 
gastro-intestinal symptoms arc due to prnnary organic disease of 
the alimentary canal, such as benign ulceration, cancer, tuber- 
culosis, etc , (2) the group in which gastro-intestinal symptoms 
are secondary to some definite organic disease outside the ali- 
mentary canal, sucli as renal disease, cardiac disease, pulmonary 
disease, constitutional diseases, pelvic diseases, etc , (3) the 
group m which patients arc rendered toxic by the introduction 
into the system of poisons, sucli as lead, mercury, etc , (4) the 
group of so-called functional gastro-intcstmal conditions, and (5) 
certain rare, serious conditions with predominating gastroin- 
testinal symptoms, for w’hich no definite cause can be found and 
the symptoms of which simulate those of organic disease 

The etiologic factors m the above classification are self-ex- 
planatory except perhaps for the so-called functional conditions 
Concerning the actual cause or causes for these conditions there 
is much controversy But so far this controversy has not aided 
much m relieving patients of their unpleasant gastro-intcstmal 
symptoms For this reason the author made a clinical study of 
the functional gastro-intcstmal conditions As a result of tins 
study it was found that the modification of various indiudual 
factors, affecting the lives of patients, would lead to relief of 
symptoms in most cases A resume of the greater part of this 
stud} will be found in Medical Clinics of North America, Ma}, 
1921, Vol IV, No 6, p 1693 

The diagnosis of an abdominal condition, as difficult as it 
alwaxs is, has become unduh complex due to the u=c of xanous 
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laboratory procedures, some of which have been advocated long 
enough to have crept mto test-books and systems of mediane 
There is a tendency for more laboratory than clinical judgment 
to be used m present-day diagnosis, often to the detriment of 
both diagnosis and the patient That this statement is not the 
result of undue prejudice against laboratory procedures is evi- 
denced by the fact that the author of this article is actively en- 
gaged m the laboratory as well as the clinical side of medicine 
From the foregomg discussion it may be gleaned that (1) 
almost any pathologic or functional condition may be accom- 
panied by gastro-mtestmal symptoms, and (2) that clinical 
judgment is of the utmost importance m the diagnosis Bearing 
these two essential features in mind and having a comprehensive 
understanding of the classification given above, we are m a 
position to discuss the diagnosis and therapy of individual ab- 
dominal diseases The present discussion will be limited to 
culling out of the various procedures those means for arriving at 
a diagnosis of peptic ulcer which elicit data capable of definite 
interpretation, so that we may be able to say honestly that ve 
can or cannot make a diagnosis m a given case, that is, the diag- 
nosis and treatment of peptic ulcer, based upon clinical experi- 
ence and experimental observations on patients, will be dis- 
cussed 

The means for obtaining data for the diagnosis of peptic 
ulcer — 1 c , ulcer of stomach or duodenum — are, in the order of 
their importance 

1 History and general physical examination 

2 a;-Ray studies of the gastro-mtestmal tract 

3 And of least importance, but never to be neglected, a 
certain few simple laboratory procedures 

The general physical examination is important not because 
of its direct application to the diagnosis of ulcer, but because it 
affords a means of detecting other conditions which give nse to 
abdominal pain, such as tabes, pleurisy, lead-poisonmg, etc 

History is the all-important feature m the diagnosis of peptic 
ulcer Not infrequently the history affords the only evidence on 
which the diagnosis can be based, and it is practically always the 
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deciding factor m the diagnosis Ihe historj of peptic ulcer 
divides the sy niptomatology of that disease into two forms — the 
typical and the atypical The history of the typical form of 
peptic ulcer is rarely simulated In any other condition 'I he most 
characteristic feature of the ty pical form of ulcer is the time re- 
lation of the pam to meals Ihe pain occurs at a definite time 
after meals The pam may occur just after eating or at any 
other time thereafter, but whatever the mtenal is, the pain 
always recurs at that particular time The pam may occur after 
all three meals or after tix’o or any' one of them, depending upon 
the si?e of the meal, the character of the food, the activity of the 
ulcer, etc 'I lie description of the pain itself is of little moment, 
it may' be of any character and vary from mild to excruciating 
seventy It may' disturb sleep, usually in the early' morning 
hours 7 he feature next in importance to pam in the diagnosis 
of ulcer is the periodicity' of the symptoms This merely means 
that the sy mptoins remit and then relapse, remit and again re- 
lapse, and so on The following case report illustrates the find- 
ings in the typical form of peptic ulcer 

Case I — White male, car starter, aged forty -sex cn 
Diagnosis Duodenal ulcer 

The patient complained of epigastric pam 7 lie past medical 
history was essentially negatix'e 

Gastro-intcstmal History — 7 he onset of gastric svmptoms oc- 
curred slx years prior to consultation It was churactcn/cd by 
distress and sharp pain in the epigastrium, occurring rcgularlx 
from one hour to one and one-half hours after meals 7 lie pain 
radiated to the dorsolumbar region 7 he pain persisted for from 
one to two hours unless rehexed by' the ingestion of soda or food 
P.un did not disturb the patient’s sleep Since the onset attacks 
similar to the one described had occurred at mtcrxals of about 
ex cry three months and persisted for txx 0 w echs at a time 7 here 
had been no x muting, no jaundice, and no bloody or tarry stools 
Physical examination including that of the abdomen, was es- 
sentially negatixe 

Roentgen Report — Ihe stomach was normal in position and 
contour It was slighth atonic and contained practiealh the 
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entire six-hour barium residue Peristalsis was vigorous and the 
wa\es deep The sphincter was normal The duodenal cap 
could not be completely filled and its lesser curvature side was 
constantly irregular There was only a trace of the banum m 
the small intestine at the six-hour observation 

Interpretation — The findings are those of duodenal ulcer 

Clinical Pathology — The fasting gastric contents contained 
no food residue Free HC1 was SO The benzidm test for occult 
blood was negative After an Ewald test-breakfast free HC1 
was S5 and total acidity 100 Wassermann reaction in the blood- 
serum was negative The usual examinations of the blood and 
unne were negative 

The distinguishing feature m the history of this case is the 
constancy of the time relation between the taking of tood and 
the onset of epigastric pain as was pointed out m discussing the 
symptomatology of the history given in the typical form of ulcer 
The above case history brings out two other features of some diag- 
nostic importance — 1 e , the recurrence of remissions and ex- 
acerbations and the relief of pain by soda or food Pam occurring 
at night, Aery often during the early morning hours was not 
present in the above case, but it is a disturbing feature m many 
cases 

Hematemesis or the ‘passage of bloody or tarry stools is of 
great diagnostic importance These phenomena occur in about 
20 per cent, of the cases 1 some time during the course of the 
disease But since the disease lasts for y ears the occurrence of 
hemorrhage is not very common during any one exacerbation of 
the activity of the ulcer 

Although the history described for the typical form usually 
permits a correct diagnosis to be made occasionally such a 
history is obtained, uhile at operation no evidences of gastric 
or duodenal pathology are obtained The following case report 
is used as an illustration of such a condition 

Case II — White male laundry foreman aged thirtv-nine 
years 

1 McClure, C \\ and Reynold- L Boston Med and Sure Tour 

l°20 cR-con vti ^ J * 
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Diagnosis — Preoperatix e diagnosis, duodenal ulcer, post- 
operative diagnosis, question of chronic appendicitis as cause of 
symptoms 

The patient complained of epigastric pain The past medical 
history was essentially negati\ e 

Gastric History — The onset occurred seven 3 ears ago It 11 as 
characterized bj r fairty severe epigastric pain occumng one hour 
after meals and relieved b} induced vomiting This attach 
lasted three w eeks During the past seven 3 ears attacks, similar 
to the one described, had occurred periodically The present 
attack began five da3 r s prior to consultation The pam was re- 
lieved by vomiting or b3' alkalis There had been no hemat- 
emesis, no blood}' or tarry stools, and no jaundice 
Physical examination was essentially negative 
Roentgen Report — The stomach w as normal m position and 
tone, and its outlines were regular The antrum and pj'lonc 
sphincter were normal Peristalsis was of the exaggerated t3pe 
The stomach emptied itself completely m one hour’s time, and m 
six hours the head of the barium column had reached the descend- 
ing colon The first portion of the duodenum filled completely 
and was regular in outline 

Interpretation — Hj^perpenstalsis and marked hypermotilit3 , 
very suggestive of duodenal ulcer 

Clinical Pathology — After an Ewald test-breakfast free HC 1 
was 30 and total acidit} 60 No occult blood w r as demonstrated 
by the benzidm test The Wasscrmann reaction m the blood- 
serum was negative The usual clinical examinations of the blood 
and urine were negative 

At operation no lesions were demonstrable m cither the 
stomach, duodenum, or gall-bladder A chronically diseased 
appendix w as remox ed 

Following the operation the patient has been free from 
symptoms for six months and has gained much weight 

Given the history of the characteristic t>pe of pam described, 
and espeaall3' if pcnodicit3 also is present, the diagnosis of 
peptic ulcer will usually be correct But in view of the case ju«t 
cited (Case II) one is hard!}’ justified m resting the diagnosis on 
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the history of the neglect of a means "which -will permit of objective 
examination of the stomach or duodenum This is afforded by 
ar-rav Fluoroscopic examination and, if necessary, r-ray plates 
should be made in all cases, because the findings are usualh 
highly indicative of ulcer, and occasionally they are diagnostic 
The clear-cut history, which is given by the majority of ulcer 
patients, together with the usual r-ray findings, enables the 
diagnosis of the typical form of peptic ulcer to be made with a 
high degree of accuracy 

The r-ray findings m ulcer are of two general types, that due 
to muscular abnormalities, such as spasm, and that due to pene- 
tration of the gastric wall by the ulcer The latter produces the 
well-known lesion called the niche, which is diagnostic of peptic 
ulcer Unfortunately, it is not the usual finding, and the evidence 
of ulcer is given by localized muscle spasm only Localized 
muscle spasm in the stomach or duodenum occasionally occurs 
as the result of conditions outside the alimentary canal It is 
therefore, merely a physical finding and is not in itself diagnostic 
of ulcer, 1 as is illustrated by the following case report 
Case in — White male, salesman, aged thirty-two years 
Diagnosis — Gastric neurosis 

Patient complained of epigastric burning The family and 
past medical histones were unimportant 

Gastric Bistory — From February to 2s o\ ember 1914 the 
patient had had attacks of slight dizziness with some nausea and 
occasionally somiting, but no hematemesis or bloody or tarn 
stools The attacks recurred after two or three weeks and lasted 
about half a day In November, 1914 severe epigastnc burning 
from two to three hours after meals began, this symptom per- 
sisted for two weeks The patient was then placed on a diet 
which was followed for seieral months, with finallj complete 
relief from symptoms The patient remained well until the 
present illness, October, 1919 About the first of that month 
the onset of mild burning in the epigastnum, from two to three 

1 See also McGure, C , and Refolds, L Interpretation of Roentgen- 
ra% Findings in the Diagnosis of Peptic Geer, Jour \mer Med ^ssoc , 1920 
711 
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hours after meals, began The symptoms gradually increased m 
seventy, until at the end of three necks the patient sought 
medical advice The appetite was good There had been no 
vomiting The bonds were constipated There had been no 
loss m weight 

Physical examination was cssentiallj negative 
Roentgen Report — The stomach was normal in position and 
tone Its outlines were regular There nas active peristalsis 
and the p) lone sphincter closed normally There u as constant!} 
present a definite irregularity of the lesser curvature side of the 
first portion of the duodenum Otherwise the duodenum ap- 
peared normal 

Interpretation — The findings are those usual in ulcer of the 
first portion of the duodenum 

Roentgen-ra} studies were repeated in two da>s and again 
one month later On both occasions the duodenum filled nor- 
mally and its outline was regular 

Clinical Pathology — Gastnc analysis was not made The 
stools gave a negative bcnridm test for blood The usual c\- 
aminations of the urine and blood were negative The Wasser- 
mann reaction in the blood-scrum w as negative 

Subsequent stud} of tins case made the diagnosis of a neu- 
rosis seem to be certain!} correct 

Hypermotilit} isani-ra} finding ver} characteristic of certain 
types of duodenal ulcer Xot infrequent!} in the presence of .1 
duodenal ulcer the stomach will empt} itself of the ordinarv 
barium x-ray meal within one hour’s time, while under normal 
conditions the stomach empties itself in from three to si\ hours 
However, hypermotilit} is not diagnostic of duodenal ulcer, as 
is shown b} the findings m Case II 

There is a group of peptic ulcer cases whose s}mptomatoIog} 
is atypical and not infrequenti} simulates more or less closcl} 
that of other abdominal conditions 1 here is the type of ulcer 
with pain like that common!} found m cholelithiasis, the site of 
the pain mav be in the gall-bladder region but more frequcntl} it 
is located m the epigastrium 1 he history of periodic recurrences 
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of this type of pain, is often obtained and is very helpful in making 
the diagnosis of ulcer 

Case IV — White male, tailor, aged fifty-two 
Diagnosis — Preoperative diagnosis chronic cholecystitis, 
postoperative diagnosis, gastric ulcer 

The patient complained of abdominal pain The past medical 
history is unimportant. 

During the past fifteen }ears there had been attacks of 
sex ere pam beginning in the gall-bladder region, radiating 
around the right costal margin to the back and up under the 
right scapula The point of maximum intensity was m the 
right axillary hne just above the costal margin The onset of 
pain was abrupt, and the latter persisted from fifteen to thirt} 
minutes Pam occurred at any time of the day or night and bore 
no relation to meals From two to ten painful attacks occurred 
a day, and were accompanied by much belching The attacks 
persisted for a couple of weeks, then disappeared not to recur 
for a year to two The patient had never x omited although he 
had often been nauseated There had been no jaundice, dark 
unne, or clay-colored, bloody, or tarry stools 

Physical Examination — The physical examination was es- 
sentially negative 

Roentgen Report — Esophagus was normal in outline The 
postion of the stomach was slight!} to the left of the midline 
There were rather shallow peristaltic waxes There were no 
tender points on palpation oxer the stomach It was freely 
mox able and no filling defects w ere seen Its outline was regular 
but there w as a marked prepyloric bulge Duodenum w as small 
the cap could not be filled It w as drawn w ell up under the gall- 
bladder region w as in an oblique position, but was not tender on 
palpation Ileum was low freely mo\ able and showed a small 
shix-hour residue The head of the column of barium was in the 
cecum at the end of six hours, at the end of tw ent} -four hours it 
was in the sigmoid Cecum filled normalh , was freely mox able, 
and showed no tender points It contained a tw ent} -four-hour 
residue Appendix was not visualized Colon filled normal!} 
had a rather low position and no fixed acreas w ere discox ered 
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Interpretation —Incomplete filling of first portion of duodc- 
num is suggestive of ulcer 

Clinical Pathology — 'I lie fasting stomach contents contained 
free IIC1 IS and total aciditj 38 The hcnrulin test was negative 
Gastric contents after an Kw.ild test-breakfast contained free 
HC1 58 and total acidity 70 J'wo stools contained 110 occult 
blood The usual examinations of blood and urine were negative 
The Wassermann reaction in the blood-serum was negative 

Surgical Note — 1 he patient was operated upon for supposed 
gall-bladder disease The gall-bladder was opened and showed 
nothing pathologic The first portion of the duodenum was tied 
to the gall-bladder by a broad, vascular, congenital band of 
connective tissue This band arose from the proximal two-thirds 
of the gall-bladder, crossed the duodenum, and was inserted m 
the transverse mesocolon A 11 old ulcer was found m the in- 
ferior surface of the pyloric sphincter and had constricted the 
entire pyloric ring 

There is a type of ulcer characterized by vomiting Verj 
often the vomiting attacks occur periodical!} and the periodicity 
is helpful in making the diagnosis The following ease report 
illustrates such a ease 

Cnse V — While male, attornc), aged sixt} years 

Diagnosis —Chronic duodenal ulcer 

The patient complained of x minting homily and past med- 
ical histones were ncgatixe 

Gastric History — hor the past forty } ears the patient had had 
periodic attacks of vomiting occurring a feu times a year and 
persisting for weeks During an attack ten xears ago a sex ere 
hcmalemcsis occurred Medical treatment for gastric ulcer was 
taken with apparent recoxcr} Since then until the summir of 
1918 the patient had remained free from s}mptoms In Jul} f 
1918 an attack similar to the present one occurred x-Ra\ 
studies at that time showed a deformit} of the first portion of the 
duodenum Medical treatment for duodenal niter resultirl in 
complete arrest of symptoms, cx-ccpt for some oct isionai «pi 
gastric distress quickly rehexed by soda, until the onset of tin 
present illness The latter began two ucel s before the patient 
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came under observation During this period there had been 
some belching, and on one day \ omitmg (no hematemesis) pre- 
ceded by shght epigastric distress The vomitus had contained 
lettuce, ingested tweh e hours previously During the thirty-six 
hours prior to observation the patient had vomited frequently 
This vomitus consisted of considerable quantities of greenish, 
non-bloody, non-food-containing liquid No pain or epigrastnc 
distress had been present 

The physical examination was negative except for the ab- 
domen Just to the right of the umbilicus was an easily palpable, 
small, sausage-shaped, hard, and freely movable tumor Two 
days later, after the cessation of vo mi tin g , the abdominal tumor 
had disappeared, although the character of the abdomen was 
favorable for palpation 

Roentgen Report — The stomach was normal m position and 
tone and its outlines were regular The antrum and pv lone 
sphincter w ere normal Peristalsis was active, at times vigorous, 
nevertheless there was a moderate-sized six-hour barium residue. 
The first portion of the duodenum was oblique m position The 
outline was constant!} irregular on the lesser curvature side of 
this portion of the duodenum 

Interpretation — The findings are those of an ulcer in the first 
portion of the duodenum 

Clinical Pathology — Examination of the different specimens 
of vomitus showed no food residues even when solid food had 
been taken twelve hours previously Free HC1 was present 
The benzidm test for blood was negativ e The stools contained 
no occult blood The Wassermann reaction in the blood-serum 
was negativ e The usual examinations of the blood w ere negativ e 
The urine contained a few red blood-cells due to a mild grade of 
chrome prostatic disease 

In addition to the two atypical forms of peptic ulcer described 
there is a form in which, as a result of hemorrhage and malnu- 
trition, either due to limited food intake or pv lone obstruction, 
the symptom-complex simulates that of cancer Under these 
circumstances the r-rav wall usuallv allow the correct diagnosis 
to be made Occasionally marked hemorrhage or more rarelv 
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perforation is the first symptom which leads the patient to seek 
medical adv ice 

In making the diagnosis of the atypical types of peptic ulcer 
a>ray studies are invaluable If a penetrating lesion, or niche, is 
found, the diagnosis is assured, if localized muscle spasm is 
found, the correctness of the diagnosis of ulcer is highly probable 
Should the s-rav findings be negative, as occasionally happens, 
careful medical treatment for ulcer may be given If, how ever, 
in the type simulating gall-stone colic, severe pain continues in 
spite of medical treatment, operative measures mav be con- 
sidered On the other hand, vomiting is caused bj such a \ ancty 
of conditions that if it is the only sjmiptom present operation 
would hardly be advisable m tile absence of prettj positive a -raj 
findings of ulcer If \omiting in a patient is due to peptic ulcer, 
it will be relieved bv proper medical treatment and sooner or 
later sjmptoms more characteristic of ulcer will develop 

So far nothing has been said about the laboratorv findings 
The most important of these is gross inspection of the vonulus 
for visible blood and for food retention, and of the stools for gross 
amounts of blood These findings must be interpreted in rela- 
tion to the history given by the patient and the other findings in 
the case, for they may arise from causes other than benign ul- 
ceration Of the other laboratory findings, the presence of fret 
HC1 in the gastric contents has some importance in differentiating 
between peptic ulcer and cancer, while the presence of occult 
blood on repeated examinations has but slight diagnostic value 
On the other hand, the persistent presence of occult blood in the 
stools indicates hemorrhage m the gastro-intcstinal tract 

In taking up the question of treatment of peptic uleer it is 
emphasized that all as affable methods cither surgical or medical, 
arc but makeshifts for we have no direct means of bringing about 
a cure As is usuallv the case when a diseased process must be 
combated bv indirect means, there is considerable diversity of 
opinion regarding the best method or methods of the therapj of 
ulcer Nevertheless, bv the use of anv of the recognized medical 
or surgical methods, either alone or combined, the majoritv of 
ulcer patients can be verv large!} relieved of unpleasant s>mp* 
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toms Regarding the question as to operation versus medical 
treatment I feel that all of us had better maintain an open mind; 
for I do not believe that, except in certain conditions, such as 
organic pyloric obstruction, it is definitely established which 
plan of therapy gives the best results However, there are a 
considerable number of patients who desire to take the medical 
treatment of ulcer and who remain in good health by adhering to 
certain dietary principles There are, furthermore, various 
economic factors which favor medical treatment The latter 
is much less expensive than surgical therapy, also, often the 
patient can be treated at home A certam number of ulcer 
patients can do a part, at least, of their work while under medical 
treatment There is no reason why the general practitioner of 
medicine should not treat the average case of peptic ulcer, which 
is another saving for the patient But whether or not medical 
treatment or surgical operation is to be advised m the average 
case of peptic ulcer is very properly governed at present by the 
personal opinion of the physician m charge of the patient 

However, there are certam indications for surgical treatment 
on w hich agreement is general A brief and x ery good discussion 
of these indications is given on page 150 of Vol HI m Oxford 
Medicine, and they are outlined as follows 

1 When there is reason to suspect carcinoma 

2 Perforation into the free peritoneal canty 

3 Organic pyloric obstruction of such degree as to materially 
affect the emptying of the stomach 

4 Hour-glass stomach due to orgamc constriction 

5 Hemorrhages recurring m spite of proper medical treat- 
ment 

6 Pengastnc abscess 

Knowledge of the physiology and pathologic physiology of 
the stomach and duodenum aid in understanding the rationale of 
medical treatment I must ask that you forget the great ma- 
jority of what you ha\e been taught and have read concerning 
the physiology of the alimentary canal in man, for what you 
ha\e learned is usually not what has been obsened to occur m 
man, but what occurs m the lower animals Whether the phe- 
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notncna Minch occur m these animals .also occur m man is an 
open question, and Dr Reynolds, Mr Wctmorc, and the author 
have made experimental observations which lead us to belicxt 
that there are vitally important differences in the gastro-intcstmal 
tract of man and the low er animals For this reason a discussion 
of certain phases of the physiology' and their relation to the 
pathology of digestion in men will be gn en These obsen ations 
are the result of our ow n x\ orh, some of x\ Inch has been published 1 

Just as soon as food is ingested by a normal man peristaltic 
waves run along the stomach to the pylonc sphincter at regular 
intervals As each waxe approaches the sphincter the latter 
opens and afiows food to pass from the stomach into the duo- 
denum, that is, provided the food eaten has been finely divided, 
such as ground meat, or is in the form of liquids Fmel) divided 
food is not retained in the stomach and churned up m the manner 
described in the text-books of physiolog) The mass of the food 
apparently leaxes the stomach of normal man largcl) undigested, 
which is, again, contrary' to the usually' accepted idea Each 
time a peristaltic wave pushes a bolus of food through the 
spluncter that food is ejected into a relatively large amount of 
liquid present in the duodenum For example, we estimate that 
each i pint of cream, ingested by a normal man, is mixed with 
from 5 to 10 quarts of fluid in the duodenum Our ob'erx ations 
indicate that the kind of food eaten (that is, carbohydrate, pro- 
tein, or fat) goxerns the amount of liquid poured into the duo- 
denum Carbohydrates bring forth the least amount of liquid 
and fats the most The offices of this liquid are two (1) to 
neutralize the acidity of the food coming into the duodenum from 
the stomach, and (2) evidently to furnish the proper conditions 
for the digestion of food in the intestines, where the majority of 
it is digested 

•On the Dchaxiorof the Pylonc Sphincter in Normal Man, McClure, C 
tV, Reynolds, L , and Schwartz, C 0 , Arch lut Med, 1920, an, 410 
Physical Characters and Enzvmatic Actn itics of Duodenal Contents, Mr 
Clure, C \V, Wctmorc, A S , and Reynolds, L , Jour “tnicr Med Mvx 
1921, lxx\ ii, 146S Motor Phenomena Occurring in Normal Stomach* in 
the Presence of Peptic Ulcer and its Pam, as Observed riuoro'eoric-illy, 
Reynolds, I , ind McClure C \\ , Arch Jnt Vcd , 1922 «« I 
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lorospasm is not always accompanied bj delay m tlic emptying 
time of the stomach 

There is another type of gastric peristalsis brought about in 
some way by the presence of peptic ulcer This type is charac- 
terized by irregularity m the times of occurrence, the sire and 
the depth of the peristaltic waves Man) of these wa\cs arc so 
weak as to be able to force little or no food through the sphincter 
into the duodeum In the presence of this type of peristalsis it 
was often observed that but little food left the stomach at first, 
but after one-half to tw o hours the stomach emptied itself rapidl) 

During the paroxysms of pain of peptic ulcer the motor 
activit) of the stomach shows usually one of two types of abnor- 
mality In one there is marked pylorospnsm with vigorous 
regular peristaltic waves in the stomach, m the other complete 
or almost complete cessation of gastric peristalsis dc\ clops In 
certain instances other motor evidences of spasm of the gastric 
musculature arc also found, but these are of minor significance 
and will not be discussed 

That the abnormal motor phenomena described arc the cause 
of pain and other gastric symptoms occurring m peptic ulcer is 
questionable But they do afford objcctiv e means for controlling 
the effects of am plan of treatment, for it has been found that 
changing the abnormal motor and muscular phenomena back to 
the normal is accompanied by relief of symptoms For instance, 
our observations luxe shown that the ingestion of alkali or of 
food often changes an abnormal type of motor activity back to 
the normal type, and accompanying this change pain disappears 
We ha\e also observed that when an ulcer becomes clinically 
cured, 1 c , quiescent, the abnormal motor phenomena described 
disappear 

Knowledge of the normal and abnormal phenomena which 
have been outlined above arc very useful in deciding the prin- 
ciples upon which the dietary measures to be used in the treat- 
ment of active peptic ulcer are to be b ucd 1 hese principles are 
as follows 

1 'I he giving of liquids and foods which can be easily finch 
divided 
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As has been discussed, the emptying of the stomach is either 
delayed or abnormally rapid m the presence of peptic ulcer If 
the emptying time is delayed, it seems wise to give foods of a 
character which are known to leave the normal stomach readily 
Such foods are those which are liquid and those that can be 
easily disintegrated If the emptying time of the stomach is 
abnormally rapid, it seems wise to give the same lands of foods 
on the basis that their phy sical character will enhance intestinal 
digestion 

2 The giving of foods at frequent inten als 
Our obsenations show that abnormal motor phenomena of 
the stomach may be changed and unpleasant symptoms ameli- 
orated by the taking of food For this reason it has been deemed 
wise to gne food at frequent intervals and because of the fre- 
quency , m small amounts It may be pointed out here that the 
constant presence of food in the stomach due to the frequency 
of the feedings, entails no more work on the part of the digestrve 
apparatus than occurs under normal conditions of eating as has 
already' been discussed 

3 The giving of alkalis 

Alkalis ha\e been found to produce a marked effect on ab- 
normal motor phenomena of the stomach, which effect is accom- 
panied by the disappearance of pain 

4 The food should be of such quality and quantity' as to 
maintain the patient m a normal state of nutrition and health 

5 The dietary measures must be of such a nature that they 
can be easily adhered to by the patient 

It has further been considered best to limit the intake of 
those types of foods which cause the pouring of the largest 
amounts of liquid m the duodenum, because we ha\e made a 
number of obsen ations which indicate that this lessens the motor 
activity of that region — 1 c allows a relatne state of rest For 
this reason the use of fats has been restricted in the diets w e hai e 
employ ed 

The principal ingredient of the diet we usually employ in the 
treatment of actne peptic ulcer is milk This is because milk is 
c’sih obtained com ement to carry requires no preparation 
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before being taken, and the amounts taken can be readily varied 
For these reasons it can be taken at frequent intcr\als by the 
laborer at his work or the broker m his office If the patient is 
ill enough, milk is the only food given for .1 few days to a week, 
but ordinarily other foods can be gi\cn from the outset of the 
treatment Using milk as a basis, other foods can be added at 
the discretion of the physician 

In the majority of cases the diet is as follows 
Breakfast Poached egg, toast Cereal, as Cream of Wheat 
or Farina, cream, and sugar 

Noon Soups (not containing coarse vegetables and not 
made from meats), crackers, bread, toast, butter, custards, 
jellies, cooked egg is desired 
Night Same diet as at noon 

From 7 a m to S p m } to } glass of milk every hour Every 
two hours the patient is gnen an alkali For the sake of the 
patient’s convenience he is usually given a bo\ of powder con- 
taining a mixture of 100 gm NaHCOj, 30 gm CaCCb, and 10 
gm aromatic powder, of which a teaspoonful is Liken If the 
patient’s pain is not controlled by the two-hourly dose, the 
powder is given every hour The majority of ulcer patients arc 
constipated, and for this reason they are given an alkaline cath- 
artic powder, as follows sodium bicarbonate 100 gm , mag- 
nesium o\id 60 gm , and aromatic powder 10 gm Of this as 
many tcaspoonfuls are taken each day as are necessary to pro- 
duce bowel moxement 

The patient is kept on this rfgime until all symptoms ha\c 
disappeared, and for one to two weeks thereafter, usually a total 
of three to si\ weeks During this Lime the majority of patients 
gain a number of pounds in weight I lie diet is now gradually 
varied, cat h new food being added in small imounts to test the 
tolerance for it I he new foods are the tender mints, such as 
chicken lamb \cal, baked or mashed potato, cauliflower, carrots 
and other \cgetables which ha\e been ‘•cued, the pulp of cool cd 
fruits \ week or two after .ill svmploms ha\t disappeared the 
feedings max be diuded into the three regular metis a day, «up 
plcmcntcd by milk and end ers in tin middle of the morning and 
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afternoon The patient is informed that the principles of the 
dietary measures are (1) to divide the daily food intake into 
five portions fairly equal in amount, and (2) all foods swallowed 
must be tender and thoroughly ground up, all vegetables are to 
be served as purees (that is, seived to make them fine) 

At this time a remark on the use of salt in the diet null be 
made Dr Xelson M Wood 1 in a study of 100 peptic ulcer 
patients found that many of the patients progressed more 
favorably after limiting the amount of salt added to their food 
Depending upon the individual case the limitation of salt \ aned 
from a salt-free diet to one in which no salt was added after the 
food had been prepared for the table Certainly this simple 
procedure is worth} of trial m those cases which are not pro- 
gressing satisfactonh 

Success in dietary treatment of peptic ulcer depends as much 
on the intelligent co-operation of the patient as it does m dia- 
betes or nephritis Ulcer patients should be kept under ob- 
servation until they thoroughly understand the principles of 
treatment and until the} liax e learned how to apply those prin- 
ciples to their own case 

It may be urged that the frequency of the feedings makes the 
regimen impractical But such an objection is theoretic, since 
the author has mam laborers, clerks, and other working persons 
who ha\ e taken the treatment for acute ulcer and are now taking 
the fi\ e meals a day and experience no inconvenience from the diet 

Rest, as m most other medical conditions, is an essential 
feature of the treatment of peptic ulcer It is advisable for the 
patient to be at complete rest until he has become free from 
symptoms, and then to be gotten up gradually On the other 
hand it frequentl} occurs that the less well-to-do patient cannot 
rest except as an emergenc} , for economic reasons .Ambulator}' 
treatment max be tned under such circumstances In this 
event the amount of work which the patient can do without 
causing sex ere pain is determined, and which will, also, permit 
amelioration of the symptoms within lour to fixe weeks at the 
most 


1 Per-oml communication 
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When gross hemorrhage occurs the patient should be put to 
bed at complete rest and quieted b) morplnn Notlung is given 
by mouth except the alkali powders, every hour, for two or three 
days During this time thirst is alia) cd by cracked ice Then 
feedings of an ounce of milk even' hour arc commenced on the 
second or third day, and increased a little each da) , until at the 
end of a week the usual amount is being taken 

Other factors of more or less importance m the treatment of 
peptic ulcer are those of general pin sical and ps) chologic h)gicnc 
Foci of infection should be gotten rid of when they exist "I lie 
patient should attempt to free himself from unnecessarv worries 
and responsibilities It is not to be forgotten that there arc a 
certain number of peptic ulcer patients who enjo) good health 
unless thev are subjected to an undue amount of emotional 
strain 

The disappearance of the s)mptoms, after the return to a 
fairlx general diet, has afforded almost the onl) nxailablc means 
for judging the progress of a patient under treatment for peptic 
ulcer But the recent work of Reynolds and the author has 
added an objectixe means which aids m forming a belter opinion 
as to the patient’s progress This means consists 111 feeding the 
patient a meal composed of 200 gm ground, Jean beef baked 
into a loaf with 40 to 90 gm barium sulphate, and ground up 
with 200 cc of water, and observing the phenomena occurring 
in the stomach and p)lonc sphincter through the fluoroscopc 
The normal and abnormal phenomena which maj occur have 
already been described 1 By the use of this method a certain 
number of patients have been observed in whose stomachs ab- 
normalities could be demonstrated fluoroscopicailv at a time 
when the patients were apparent!) clinical!) “cured ” Such 
findings indicate that the ulcer is still active and necessitate 
further careful observation and treatment of the patient 

1 Rrvnolds I .and McCInrt t \\ Vlotor Phenonun i Orrurrine in 
Norms! Stomirlis in the Presence of Peptic l leer mil Us Pun, isOtiwrud 
Hnoro'-copinlK \nh Ini Mid W22 *\i\ t 



CLINIC OF DR EDWIN T WYMAN 


Boston* Floating Hospital 


DIARRHEA FERMENTAL AND INFECTIOUS 

I wish to present to }ou and discuss the treatment of 2 
cases, one of fermentative diarrhea with alimentary intoxica- 
tion, the other of infectious diarrhea 

CASE I 

H C , a male, aged three months His family history was 
negatix e He w as a full-term babj and w as bom after a normal 
labor His birth weight was unknown He was breast fed for 
seven weeks and gamed steadilj The mother’s milk then 
failed and he w r as put on a formula containing whole milk, 
4 ounces, boiled water, 4 ounces, cane-sugar, 1 teaspoonful 

The percentages would be 2 per cent fat, 2\ per cent lactose, 
4J per cent sucrose, 1 60 per cent protem He was fed 34 
ounces every three hours and two or three times during the 
night One week ago oatmeal-water was used m place of the 
boiled water Four daxs ago the baby started to ha\e a diar- 
rhea He had green, water} moxements, five' to sex en dail} 
The formula was then changed to a mLxture consisting of whole 
milk, S ounces, boiled water, 8 ounces, Melhn’s Food, 3 level 
tablespoonfuls 

The percentages of this mLxture would be 2 per cent fat, 
7 per cent carboh} drate, of which 4 75 per cent was m the 
form of Mellm’s Food, 1 60 per cent protem The diarrhea 
increased and the bab} had a good deal of gas and seemed to 
suffer from colic The stools continued to be loose and he had 
from eight to ten daih He \omited practically every feeding 
taken dunng the next twent}-four hours He looked ver> sick 
when brought to the Boston Floating Hospital soon after 

* 3 S 3 
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Physical Examination — On admission to the hospital he 
was fairly well de\ eloped and poorl) nourished, but of fair 
color He looked \ery to\ic and his tissues were considerably 
dehydrated The skin was smooth, soft, dry', loose, and easily 
picked up He was fretful and cned feebly' His features were 
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pmched and the eyes glassy, the cornea being coacrcd with a 
film The fontanel w as a little depressed There w as no rigidity 
of the neck or neck 'ign 1 he pupils were equal and reacted to 
light Ihc mouth was dry and the tongue 'light I\ coated 
Hie heart and lungs were normal The abdomen was flat 
There was no localized muscular spasm The h\tr was pal- 
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pable 2 an below the costal margin The spleen was not pal- 
pable There was considerable spasm of both arms and legs, 
with a tendency to twitching There was no paralysis The 
knee-jerks were equal and lively Kemig’s sign was absent 
There was no enlargement of the peripheral lymph-nodes His 
weight on admission to the hospital was 3856 grams The 
rectal temperature was 102° F The unne was pale, acid, and 
contained neither albumin nor sugar There was a slight ace- 
tone reaction and the sediment showed many urates, but no 
casts, blood, or pus The x on Pirquet test was negative The 
hemoglobin was 50 per cent (Sakh) The white blood-count 
was 12,600 The stools were water}', dark green m color, and 
had an add reaction They showed considerable mucus, but 
no blood or pus The agglutination test for Bacillus dysentense 
was negatrv e 

'Diagnosis — A diagnosis of fermentative diarrhea with ali- 
mentary intoxication was made The green, foul movements, 
the high temperature and evidence of toxic absorption show 
that there is something more than a disturbance of the equi- 
librium of digestion, that fermentative processes are gomg on 
m the bow el, and that the condition is, to some extent, bacterial 
m origin 

The term “fermentatn e” is used not m the limited sense m 
which it is sometimes used to describe carbohydrate fermenta- 
tion alone, but m its broad sense, to describe all the results of 
bacterial grow th and activity In 'almost no aspect of scientific 
medicine is our knowledge so deficient as in intestinal bacteri- 
ology The subject is so enormously complicated and its in\ esti- 
gation attended by such technical difficulty that at the present 
day we cannot say that more than a beginning has been made 
in its study Carbohydrate fermentation may' be in excess and 
produce the symptoms On the other hand, protein putre- 
faction may' be in excess, cither through the introduction, from 
without, of obligate putrefiers or from the organisms attacking 
the protein The actual existing causes w hich lead to excessn e 
abnormal bacterial fermentation m the intestines are not clearly 
understood Possibly a number of factors are concerned, some 



EDWIN' T WYMAN* 


I3S6 

operating in one case, others in another “1 lie absence of blood 
and pus m the stool together with the negatix e serum reaction, 
would rule out infectious diarrhea Meningitis was ruled out 
bj the depressed fontanel and b\ tlic fact that meningitis is a 
Aery unusual complication of acute diarrheal diseases of infanc), 
while sjTnptoms of meningeal irritation are not at all uncom- 
mon The nenous symptoms were mcrclj ex idenecs of to\ic 
absorption and possibh in part due to the high temperature 
Treatment — The baby was gixen 2 tcaspoonfuls of castor 
oil on admission to the hospital, as it was felt that it was best 
to thoroughly clean out the bowel before beginning treatment, 
and the bab) seemed sufficient!} strong to stand the catharsis 
After six hours, during which time the bab} was gn cn boiled 
water with saccharin 1 gram to the quart, he was started on a 
mixture of fat-free lactic acid milk one-quarter and boiled water 
three-quarters This mixture contained the following per- 
centages 0 fat, 140 per cent carbohjdralc 0 SO per cult 
protein This was gixen in small amounts c\cr\ three hours 
and as much water as possible was gixen between these feedings 
The babx xomited considcrabl} the first da} , but the next da} 
the xonuting was less sex ere lie was gixen normal saline solu- 
tion mtraperiloneall} , one infusion each da}, of 190 cc each 
for the first tw o da} s 1 he general condition improx cd and he 
seemed much less toxic On the third day the formula x\as 
increased to one-half fat-free lactic acid milk and onc-lialf 
baric} -xx atcr, xxith dextnmaltose No 1 added up to 5 per cent 
He still continued to be xerx toxic and look his food xcr} poorl} 
He graduallx improx ed, hoxxcxcr, and on the sexenth da} the 
formula xxas increased to 16 per cent cream, 2 ounces, fat-free 
lactic acid milk 14 ounces, l£ per cent baric} -water, 16 ounces, 
dcxtnmaltosc No 1, 3 lex el tablcspoonfuls 

The percentages of this mixture were 1 per cent fat, 2 25 
per cent lactose, 3 75 per cent dcxtnmaltosc, 1 60 per cent 
protein, 0 75 baric} starch He retained this formula and the 
stools became less frequent and more normal in character 
The fat xxas then increased to 1 25 per cent on the ninth dax, 
and on the thirteenth day the formula xxas changed to a whole 
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milk mixture consisting of whole milk, 14 ounces, 1J per cent 
barley-water, 16 ounces, boiled water, 2 ounces, dextnmaltose 
No 1, 3 level tablespoonfuls 

This formula contains 1 50 per cent fat, 6 per cent dextn- 
maltose, 1 20 per cent protein, 0 75 per cent barlej starch 
He took his food \ery well and was having three to four stools 
daily Thej' were }ellow, soft, alkaline, and contained no 
mucus He w'as discharged well on the eighteenth day after 
admission His W’eight on admission to the hospital was 3856 
grams He lost 3714 grams on the ninth da} after admission, 
and after that time gamed steadily, until on the da} of his 
discharge from the hospital he weighed 3997 grams 

In severe toxic cases in winch the tissues are dehydrated it 
is often inadvisable to gne the initial dose of castor oil, as the 
baby is in a too weakened conditio/i to stand the catharsis If 
the xonutmg persists and the intoxication increases when small 
amounts of food are given, and the symp tom-complex is strongl} 
suggests e of a relative acidosis, it is better to withdraw the 
food for twenty-four hours and give intraxenous injections of 
10 per cent glucose solution, 10 c c per pound of bod} weight 
This should be given once or twice m the twenty-four hours 
The longitudinal sinus should be used onh m the extreme 
cases where it is impossible to use a vein Intrasinus injec- 
tions are alw ays, e\ en under ideal conditions, accompamcd b} 
some degree of danger either from hemorrhage or thrombosis 
Intrapcntoncal infusions of normal saline solution can be given 
once or twice in twent}-four hours, the amount depending upon 
the mdi\ idual Usuall} from 90 to 300 c c may be gi\ en 

In cases of sex ere prostration and collapse the best stimu- 
lant is fluid gnen mtra\ cnously into the longitudinal sinus 
Other stimulants which ma> be used in collapse arc adrenalin, 
caflein, or sodium, bromid The adrenalin should be gixen in 
doses of ^ to 1 grain, subcutancousl} For toxic nenous symp- 
toms, such as restlessness, sodium bromid is the best drug, 
gn en b} mouth in doses of 5 grains If the anterior fontanel is 
bulging, lumbar puncture will often gi\e relief Ice-bag to the 
head should not be used unless there is high fexer, and then 
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must be used cautiouslv For cvcessiv e vomiting the stomach 
should be unshed out with a solution of sodium bicarbonate, 
1 teaspoonful to a pint of water This may be repeated daily 
Little else can be done 

When food is begun I believe that fat-free lactic acid or 
Eiwciss milk arc the best routine treatment for these eases 
The amount of dilution depends, of course, upon the individual 
Emciss milk should be used when it is desired to get a lower 
sugar than is possible with lactic acid milk T he object of using 
lactic acid milk is the inhibition of abnormal bacterial activity 
and the restoration of normal bacterial conditions in the intes- 
tinal canal The abnormal bacteria cannot be complete]) re- 
moved b) purgatives and will continue to ferment all food given 
unless combated in some other waj Intestinal antiseptics arc 
absolutely useless because tjicy cannot be given in doses large 
enough to destroy the bacteria without danger to the patient 
The offending micro-organisms cannot be removed by irrigating 
the colon because the) arc situated mainly m the small intestine, 
and the fluid given in a colon irrigation does not go above the 
iliocccal valve 

There arc two ways in which the abnormal bacterial activity 
which is causing the disease can be checked One wn) is b) 
introduction into the intestinal canal of micro-organisms antag- 
onistic to the offending micro-organisms The other is bv 
altering the chemical composition of the food in such .1 way as 
to provide a culture-medium unsuitable for the abnormal fer- 
mentation which is present Lactic acid milk is an ideal food 
for the treatment of the condition in which we can never be 
sure of the exact character of the abnormal bacterial proresscs 
in the intestine If the case is one of cvcessive carbohvdratc 
fermentation, b) using lactic acid milk we arc using a food rcln- 
tivcl) high in an casil) digested protein and low in carboh) dr.itc, 
which is just v hat is needed If the case is one of protein putre- 
faction the lactic acid wall antagonize the protcolv tic organisms 
and bring about a normal bacterid b dance, while the carbo- 
h)dratc in the food and protein protected from attack will 
nourish the patient Wien treatment with lactic and mill 



DIABKHEA FERMENTAL AXD HvFECTIOUS 1389 


faik to bring about an improvement in tbe symptoms of fermen- 
tation, the carbohydrate in the lactic acid may not be sufficiently 
low to prevent fermentation, or the mixture may be too strong 
If the symptoms continue, with vomiting and curdy stools, the 
mixture should be gn en more diluted If the stools continue to 
be acid, green, and irritating to the buttocks, Eiweiss milk 
should be used This retains the advantages of the lactic acid 
while permitting further reduction m the carbohydrates As 
soon as the symptoms of fermentation ha\e been removed, 
dextnmaltose, which is less fermentable than lactose, should be 
added first to 4 and then to 5 or 6 per cent- Barley starch 
should be added up to 0 75 per cent Gradually the lactic acid 
milk can be replaced with ordinary mixtures and the feeding 
arranged m accordance with ordinary principles of feeding If 
recurrence of the symptoms occurs, the treatment must be 
begun over agam and return to a normal diet must be still more 
gradual 

CASE n 

A M , female, aged two 3 ears She was the second child of 
healthy parents She was bom at full term after a normal de- 
in erv and neighed 5 pounds She was breast fed for three 
months and did well She was then put on a whole milk mix- 
ture This mixture was gradually increased until, at the age of 
ten months, she was on plain whole milk At one 3 ear she was 
taking cereals, toast, broth, crackers, prunes, and potato She 
had always been very w ell up to the onset of the present illness 

Two days ago she ate a raw pear m the forenoon During 
the afternoon she had three loose movements and the following 
day she had six lery loose, foul movements, which began to 
show a slight trace of blood She was fe\erish and \omited 
twice On the morning of admission to the Boston Floating 
Hospital she had had three loose movements, all of which had 
contained a trace of blood 

Physical Examination — She w as a well-de\ eloped and nour- 
ished, though a sick looking child The shin was clear and dry 
The pupils were equal and reacted to light- The fontanel was 
closed The lips w ere dry and parched The tongue was clean 
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The throat was normal The tonsils were of moderate size with 
no inflammation She had 1-1 teeth 'I here were a few small 
cervical lymph-nodes I here was no rigiditi of the neck or neck 
sign The heart was of normal si/e and position and there were 
no murmurs heard 'I he lung-, were resonant throughout and 
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clear I he abdomen was flit, with no distention spasm, or 
tenderness I lie lutr was palpable 1 cm below the costal 
margin The spleen was not palpable I he kneejerls were 
equal and normal 1 here was no Kermg. Kabul*! i Oppenheim, 
or clonus The temperature on admission was 102’’ I 1 he 
hemoglobin was 6=5 per cent fSihli) lht white blood count 
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was 15,400 The stools were grass green, acid, and contained 
considerable mucus and show ed the presence of both blood and 
pus The test for gas bacillus was negative The agglutination 
test for Bacillus dysentenre (Flexner type) was positive 

Diagnosis — On admission to the hospital the fever and the 
stools containing blood were so characteristic of infectious 
diarrhea of the dysenteric type that no differential diagnosis 
from other forms of diarrhea was necessary Later the agglu- 
tination test show ed it to be of the Flexner type 

Treatment — On admission to the hospital the child was 
gi\ en 1 tablespoonful of castor oil and an intrapentoneal infusion 
of 240 c c of salt solution Water w as forced and she took it 
\ery well After six hours she was started on a formula con- 
sisting of one-half Eiweiss milk and one-half boiled water 
The percentages of this were 1 25 per cent fat, 0 75 per cent, 
sugar, 1 50 per cent protein She was fed every four hours 
and was offered 8 ounces at a time Between feedings water 
was gn en freely A low sugar was given at the start, as it was 
thought that there was some fermentation m addition to the 
infection She took the water very well, but did not like the 
Eiweiss milk She \ omited twice during the first twenty -four 
hours but at the end of that time seemed \ ery much improi ed 
After forty -eight hours dextnmaltose No 1 was added to the 
formula, this up to 5 per cent , and the next day the formula was 
increased to three-fourths Eiw eiss milk, one-fourth barley- 
watcr, with dextnmaltose up to 6 per cent On the fourth 
day after admission cereal and toast were added to her diet 
At that time she was taking her food rather poorly , only about 
400 cc m twenty -four hours and 600 cc of water The toast 
and cereal were taken \ cry well She seemed \ ery much less 
toxic although the temperature still remained at 100° to 101° F 
The blood persisted m the stools until the fifth day when they 
became more normal in character There was mucus m the 
stools for some time The diet was continued without change 
until the ninth day after admission Her appetite for the milk 
gradually unproied m this time and on the ninth day the 
formula was changed to one consisting of fat-free milk 30 
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ounces, 3 per cent barley-water, 10 ounces, dextrunaltose, up 
to 6 per cent 

Two days later 16 per cent cream was added, bringing the 
fat up to 2 per cent On the thirteenth day after admission the 
formula was changed to three-fourths whole milk, one-fourth 
3 per cent barley-water, with milk-sugar up to 6 per cent 
The percentages of tins mixture were 3 per cent fat, 6 per cent 
dextnmaltose, 2 40 per cent protem, 0 75 per cent baric} 
starch This was given, together with a normal infant diet, 
until her discharge on the twenty-first da} after admission to 
the hospital 

Her weight on admission was 7300 grams She lost 7080 
grams on the ninth da} During the remainder of her sta> at 
the hospital she gained steadily, and on the day of her discharge 
she weighed 7780 grams 

The symptoms in severe cases of indigestion with fermenta- 
tion differ but little from those of mild cases of infectious diar- 
rhea In both instances toxic substances, resulting from bac- 
terial growth, are absorbed into the circulation and cause similar 
symptoms and pathologic changes In indigestion with fer- 
mentation the seat of bacterial activity is primarily and almost 
c\clusi\ely in the intestinal contents, while in infectious diar- 
rhea it is primarily in the intestinal wall itself The bactcna 
do enter the intestinal wall and produce definite lesions of the 
wall It is probable that the} often pass through the wall into 
the circulation in infectious diarrhea 1 he scrum agglutination 
test, as described b} Daxison, 1 is most useful m making a defi- 
nite diagnosis m obscure cases and in determining the exact 
type of the offending micro-organism The micro-organism 1 * 
which ha\c been associated with infectious diarrhea are the 
\anous strains of dysentery bacillus, the gas bacillus, strepto- 
coccus in its \anous strains, and the Bacillus pxoc\aneu t > 
The type of organism producing the disease \ane- in different 
localities, and probabl} \ancs each summer The Tlcxncr type 
of dysentery bacillus has been by far the most common type 
seen in Boston during the pa*-t few summers 1 lit gas bat illus 
1 Johns Hop! ins Hospital Rullctin, sol xxxi. p 



DIARRHEA FERMENT AL AND INFECTIOUS 


1393 


may be a causative factor m some mstances, but as it is fre- 
quently found m the stools of infants who do not show the 
symptom-complex characteristic of infectious diarrhea its pres- 
ence in infectious diarrhea may be merely a coincidence 

Infectious diarrhea runs a course not unlike typhoid fever, 
and I believe that the feeding of babies having infectious diar- 
rhea should be governed by the same principles that govern any 
acute infection Our aim in feeding, therefore, should be to 
nourish the patient as well as possible in order to mcrease his 
power of resistance against the infection How this aim is ear- 
ned out in practice depends on the digestive peculiarities of the 
individual infant In infants the disease is complicated by dif- 
ferent forms of digestive disturbances, and our management of 
the feeding should be that of any difficult case of infant feeding 
We give the infant what we think it can digest, and we alter the 
composition of the food to meet the indications as they arise 
Lactic acid milk and Em eiss milk are useful m these cases because 
they are comparatively low in fat and the casern is in a finely 
divided and easily digested form In older children starches 
should be added early in the course of the disease 

If the baby or child is toxic and dehydrated, the first aim 
should be to replace the fluid If it is impossible to give w ater 
by mouth, then intrapentoneal infusions should be given, these 
as often as it seems necessary The baby should be started on 
a food low in fat, fairly high in carbohydrate, and a moderate 
protein, preferably in the form of lactate of casein, rvhich is 
finely divided and easily digested The fairly high carbo- 
hydrate is used on the assumption that the organisms produce 
harmless substances from carbohydrates and toxic substances 
from protein, and that the organisms act and use up the carbo- 
hydrate material before they r attack the protem 

During com alescence the food should be increased according 
to ordinary principles of feeding Bismuth, salol, and other 
preparations of a like nature have little or no affect on infectious 
diarrhea It disturbs the patient to take them and interferes 
with the administration of food and water, which is a most 
important factor Paregoric and other preparations of opium 
'\oi 5— ss 
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arc, on general principles, contraindicated in all forms of diar- 
rhea, because their action is to diminish the number of mo\c- 
ments bj depressing peristalsis and not by relieving the cause 
of the increased peristalsis The increased peristalsis is nature’s 
effort to get nd of the poisonous intestinal contents Nature’s 
effort, therefore, must not be interfered with In infectious 
diarrhea of the dysenteric type, how e\ er, when there is a \er\ 
large number of small movements accompanied by pain and 
tenesmus, which prevent the patient from getting rest, it is 
allowable to give paregoric to dimmish the excessive peristalsis 
and to quiet the patient There is no danger, if proper care is 
used, of doing harm b} retaining the intestinal contents too long 
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I LOBAR PNEUMONIA WITHOUT PHYSICAL SIGNS 
H NON-TUBERCULAR INFECTION OF THE TRACHEO- 
BRONCHIAL LYMPH-NODES 

I sttat.t. show you todav tw o rather unusual and interesting 
respiratory conditions 


CASE I 

This babv at birth •neighed Sj pounds He was fed on the 
breast entireh for one month and since then has taken mixed 
breast and bottle feedings He has done Aery well with his 
feeding and up to his present illness never has been sick He 
neighs 23 pounds His illness began as follows 

About a week ago he began to be feverish and vomited 
once or twice He has had fe\er off and on ever since, which 
has Aaned between 101° and 104° F He is AerA uncomfortable 
at night and his mother says that he scarcely sleeps at all 
He pulls at his ears a great deal, and is also cutting several 
large teeth which Ime considerably irritated his gums, and 
which seem to bother him a good deal He has had for the 
last few davs a slight rhinitis and coughs occasionally His 
famih doctor first sail him Noa ember 17 th He was first seen 
bj me Noa ember 23d 

Physical Examination — Temperature 103 4° F The child 
is alert and active, and seems uncomfortable, but not serioush- 
sick The throat is slight!} red There are no enlarged h-mph- 
nodes The tonsils are not enlarged or swollen The heart 
is negative The respiration is not rapid, and the lungs show 
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no dulncss, abnormal breathing, or rales I he abdomen is 
negative Both ear drums are considerably reddened and 
slight!} bulging 

Diagnosis — 1 lie diagnosis seems perfcctl} clear The 
fever, the discomfort, the appearance of his car drums, and 
the nay he pulls at them indicate that his trouble is due to 
otitis media Both car drums were incised Nov ember 23d, 
and a good prognosis was given He was ne\t seen No\ ember 
25th, and was no better His cars had discharged very little 
and his temperature had been running between 103° and 105° F 
Nothing else could be found on ph} sical examination to account 
for his fever except lus shglitl} discharging cars, and there 
scared} seemed enough trouble m the ears to make him as sick 
as he was It was decided to take him into the hospital and 
to keep him under observation Pneumonia was considered 
m the differential diagnosis, but his respiration was not rapid 
and there was nc\cr ail} thing abnormal to hear in the chest 
His temperature continued eleiatcd and not until December 1st 
was there noticed a slight amount of dulncss high up m the 
left axilla, not accompanied b} rAlcs or bronchial breathing 
An i-ra} of the chest was taken and a verv definite patch of 
pneumonia was seen (Fig 269) 

As I show him to }ou loda} (December 2d) }ou will notice 
that he docs not look like a bab} who lias pneumonia, his respira- 
tion is not rapid, he is breathing with no difficulty whatever, 
he coughs verv little, and lus color is excellent As we examine 
lus chest we find that there is a \cn slight amount of dulncss 
high up m the left axilla, and we hear a rare, fine, crackling 
rAle There is certain!} no evidence of massive consolidation 
His temperature toda} is 1041° F 

Discussion — This bab} represents a not unusual t}pc of 
case m infants and children, lobar pneumonia giving no ph} steal 
signs for the first few cki}s Of course, it is impossible to tell, 
m this particular case, how long the bib} has had pneumonia, 
but the chances arc that lie has had it for a number of da>*. 
The probable came of lus temperature and discomfort ten 
days ago was the car condition but the pneumonia must have 
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developed since then and has been keeping up his temperature 
We usually think of pneumonia m infancy as giving nse to very 
rapid respiration, but this is by no means alwajs so, especially 
in cer tain cases where only a small portion of the lung tissue is 
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imohcd Wc must alwajs consider pneumonia in the differ- 
ential diagnosis when any child has a sustained high feier with- 
out physical signs whether or not the respiration is elevated 
This type of pneumonia is most hheh to occur high up m the 
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axilla, as it did in this case, and the consolidation takes the 
form of a small triangle with the base of the triangle lying in 
connection with the pleura and the apc\ pointing toward the 
mediastinum It was formerly thought that this type of pneu- 
monia started in the central portion of the lung and it was 
called a “central” pneumonia We now know that tlus is not 
correct, and that pneumonia probablj does not ever start 
m the central portion of the lung, but almost always at the 
periphery, and then extends in toward the hilus The reason 
why we are likely to get no phjsical signs of consolidation m 
this type of case is that in the earl) stages especially, when the 
triangular area of consolidation is small, there may be air bc- 
tw ecn the apex of the triangle and the hilus of the lung Such 
an area as tins, of nmed solid tissue and tissue containing air, 
docs not transmit the bronchial \ 01 cc sound as well as docs 
solid tissue alone This lias been especially brought out b) 
Mason, 1 and sc\ oral } ear-, ago in his analysis of a series of 30 
or 40 cases of pneumonia in children, all showed that the process 
almost myariabh started at the periphery of the lung and 
extended toward the hilus m the form of a small wedge This 
type of case is of especial interest from the diagnostic stand- 
point, and is not at all uncommon The Roentgen ra) is, of 
course, of immense yaluc m diagnosis before characteristic 
physical signs make their appearance 

Figure 269 show yen well the small wedge-shaped area 
of pneumonia high in the left axilla At the time this plate 
y\as taken physical signs had made their appearance, and un- 
doubtedly if we had had a plate two or three days ago the con- 
solidated area would base appeared much smaller 

CASE II 

I he next child represents a somewhat different condition 
She is four years old and has the following history' 

Fawil) Htslon —Two nusc images before the birth of tins 
child No other children in the family Her mother’s sister 
has had tuberculosis for scycral ycirs and is an assistant in 
1 \mcr Jour Di< Child \o! xi 1116, p 1S9 
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a tuberculosis class She does not live m the same house with 
the patient, but the child sees her a good deal 

Past History — She has alwajs been well except for rather 
severe intestinal indigestion at two years, which lasted for 
four or fixe months, and influenza during the epidemic, two 
years ago 

Present Illness — Four weeks ago she had chickenpox 
and was rather severely sick with it This was followed by a 
severe cough, which has kept her awake at mght most of the 
timp It is a rather racking cough, but has not been at all 
spasmodic in character, nor does she vomit or raise an} thing 
after coughing Her mother says she is getting no better, and 
her temperature is ranging from 101° to 102° F every day 
She has had several severe night-sweats during the last week 

Physical Examination — A well-developed girl who has 
probably lost some weight I think you wall agree, from the 
character of that cough she just gaxe, that the cough is more 
than a simple throat irritation and would be described, per- 
haps best, as a “brassy” cough, that is, it sounds deeper down 
than the throat, but sounds somewhat different!} from a bron- 
chial cough or from that of pneumonia The child’s throat is 
slight!} reddened, but the tonsils are not large and no mucus 
or pus is seen on the pharyngeal wall I think you will all 
agree that we cannot blame this rather innocent looking throat 
for such a severe and such a persistent cough, and the chances 
are that her throat is slightly red, more from the coughing than 
that the red throat is the cause of the cough There is no en- 
largement of the cervical glands The lungs show no dulness, 
no bronchial breathing, or no rales She has a markedly positive 
D’Espine’s sign through the fourth dorsal xertebra, and, if 
}ou listen to her, jou will see that this is as clear a D’Espme’s 
sign as you haxe exer heard The D’Espme’s sign, you will 
remember, is elicited b} listening with the stethoscope ox r er the 
dorsal and cervical spines in the back while the patient says 
"one" or “thirtx -three ” If a whisper-like prolongation of the 
xoicc sound is heard lower down in the back than the seventh 
cervical or first dorsal vertebra;, the sign is positive, and mdi- 
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cates the presence of some sort of solid tissue in the mediastinum, 
m children usually enlarged glands, cither tubercular or non- 
tubcrcular 

Diagnosis — The diagnosis of this case is not at all simple 
The child evidently has no bronchitis, nor can she have any 
pneumonic process to account for her cough Neither have 
u e found in the lungs any physical signs which would suggest 
pulmonary tuberculosis Her throat wc can undoubtedly 
rule out as a cause of her cough, as I said before Can it be 
that this is simply a nervous type of cough and that it docs 
not rest upon any definite pathologic basis? Tins would liardli 
be considered on account of her temperature and general appear- 
ance The positiic D’Espinc’s sign gnes us the clue and I 
tlunh we can make a diagnosis of enlargement of the tracheo- 
bronchial lymph-nodes as a cause for her cough 7 lie “brassy ” 
character of the cough is also m favor of this as an ctiologic 
agent It is not difficult to decide that her cough is due to this 
cause, but it is quite another question what has caused enlarge- 
ment of these nodes It is not possible to say , from the physical 
examination or from her history, whether her infection is tuber- 
cular or non-tubercular in character 7 lie general character 
of the cough and the history of exposure arc perhaps in fa\or 
of tuberculosis, and against it is the rather acute onset 7 here 
arc three additional diagnostic procedures winch should help 
us (1) 77ie white blood-count, (2) the xon Pirquct lest, (3) 
Roentgen ray examination of the chest Ilcr white blood-count 
is 11,400 The xon Pirquct was done two days ago and was 
absolutely' negatne Her i-ray plate, which I will show you, 
shows considerable congestion in both lung roots and a certain 
amount of enlargement of the tracheobronchial nodes, especially 
on the left (Fig 270) It docs not look especially' like tuberculosis 
as in a tubercular process we would expect to see more calcified 
glands The white blood-count in tins particular cast docs 
not help us xcry much, one way' or the other, although it is a 
little high for tuberculosis The negntne \on Pirquct te>t 
is of the aery greatest xaluc, and I think it is possible, in xitw 
of a negatixe test in such i cast as this, where there is no cm 
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dence of o\ erw helming infection, to rule out tuberculosis entirely 
as the cause of this girl’s symptoms She probably has a low- 
grade infection of the lung roots and of the tracheobronchial 



Fig 270 


lymph-nodes, ien similar to some of the infections seen two 
jears ago dunng the influenza epidemic The chances are 
that she wall do perfect!}, well, although she probably will cough 
somewhat for some time 
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As far as treatment goes, we shall keep her m bed as long 
as she has any fc\er and will give her 10 grams of sodium bromid 
every night before going to bed, and small doses of codcm dur- 
ing the night if her cough becomes very irritating She will 
probably cough less if she lias warm air m her room at night 
than if her windows are kept open This is a rather atypical 
case and docs not fall mto the ordinary category of the usual 
respiratory infections seen in childhood 
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UklASSACHtrsErrs General Hospital 


A CASE OF EPILEPSY WITH A GENERAL DISCUSSION 
OF THE PATHOLOGY 

On December 16, 1921 tins patient, aged twenty-nine, male, 
No 246,910, was admitted to the Massachusetts General Hos- 
pital with a diagnosis of “epilepsy (of questionable Jacksonian 
type) and chronic otitis media of left ear ” 

Family History — The patient’s father died of a lung abscess 
The mother is living and well and two sisters and one brother 
are living The paternal grandmother w as “subject to epilepsy,” 
but other than this the family history' was negatrv e There w as 
no history of tuberculosis, insanity alcohohsm, and other 
diseases 

Marital History — Always single Sexual habits unknown 

Occupational History — The patient was a slow worker prior 
to file years ago Smce then he has been unable to work on 
account of epileptic seizures 

Habits — No tea or coffee, 60 cigarettes a day uses a little 
beer 

Past History — The patient w as bom in Russia and went to 
school there until he was tweh e y ears old After he left school 
he did not go to work, but helped his mother m her leather 
store whenever he felt like it The only illness he had in child- 
hood was measles In 1910, when he was sei enteen years old, 
he came to the United States and hied with his father working 
in factories and at \ anous odd Jobs and ne\ er sticking long at 
one Job In 1912 while working as a button-hole maker, he 
began to ha-se his first dizzy spells These made him nervous 

n°3 
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and were the cause of lus xusitmg the Psychopathic Hospital 
From there he was sent to Worcester, where lie stajed two 
months Sometimes he would wander away during these dizrx 
spells and not know where lie was On August 2S, 1913 lie was 
found unconscious on the street and taken to Danvers* State 
Hospital, where lie stayed three months He went home for 
two weeks and then went back to Danvers, and says he has been 
there several times since He has visited the Out-patient 
Department of the Massachusetts General Hospital at irregular 
intervals from November 30, 1912 to February 6, 1919 A 
brief summary of the various hospital reports and physical 
findings is set out below' under topographic headings 

Head — Patient reports vertigo before mastoid operation m 
1913 and in 1917 Headache m 1913 and severe headaches for 
the past four or five years Tenderness over the nght side of 
the head, in front of the car, was noticed m 1913 At an exam- 
ination at the Eje and Ear Infirmary in 1913 the question of 
brain abscess was considered 

Eyes — In 1913 the patient had marked exophthalmos, re- 
ported to be more on the right than on the left In 1913 an 
eye examination at the Eye and Ear Infirmary reported the 
fundi normal In 1918, while a patient m the Male Medical 
Out-patient Department at the Massachusetts General Hos- 
pital, the findings at eje examination were Hemianopsia, pupils 
small and react sluggish!}' to light, the nght being irregular, 
marked bilateral exophthalmos At an examination at the 
Ps}chopathic Hospital in 1918 his visual fields were reported 
contracted 

Nose — Adenoids removed at Exc and Ear Infirmarx in 1920 

Throat — Tonsils remoxed at E>c and Ear Infirmarx in 1920 

Ears — Outis media m childhood In 1913 pain and deaf- 
ness m left car, with diagnosis of chronic suppuratixc otitis 
media with granulations Left mastoid operation .it Exc and 
Ear Infirmarx in 191 3 and at New York Jewish Hospital m 1920 
Patient xasitcd Exc and Ear Infirmarx at intervals between 
these two period* complaining of txr trouble Kinging in right 
car 
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Teeth — Four missing, some canous Alveolar abscess with 
operation in 1912 

Neck — Negative Thyroid palpable, not enlarged 
Chest — Expansion greater on right than on left Bulging on 
left posteriorly 

Cardiorespiratory — Negative Blood-pressure, systolic 115, 
diastolic 83 

Gaslro-tntcstmal — Appetite poor Diet irregular and inade- 
quate No constipation Appendix removed in 1918 

Gcmto-unmry — Negatix e except for small mass m scrotum 
at left of junction with penis 

Extremities — Great toes deformed 
Nervous System — See Present Illness 

Present Illness — The patient was in the Psychopathic Hos- 
pital in 1912 for “nervousness” caused by dizzy spells Here 
the examinations showed shght Romberg to left, shght tremor 
of tongue and hands, and left dorsal scoliosis Co-ordination 
tests poorly done Knee-jerks sluggish, but present The gait 
showed some initial ataxia when he was asked to walk toward a 
person, but he corrected this almost immediately and did not 
tend to walk in a circle He did not show this ataxia when 
walking backward Wassermann negative, cerebrospinal fluid 
negatrv e Rather silh expression and responds stupidly Psy- 
chologic examination Mental age of 9 3 years with non-English 
norms Diagnosis at Psychopathic Hospital “Not insane, 
epilepsy Feeble-minded Some question of hysteria ” 

Later he was sent to Worcester and then to the Darners 
State Hospital His first convulsion occurred in September, 
1916, when he was working m a shoe factory He fell to the 
floor and was taken home This was followed by one or two a 
w eek for three months, and then none for nine months In Sep- 
tember, 1917 he had a senes of nearly continuous attacks in a 
lapse of several hours In these attacks the patient would fall 
over, froth at the mouth, and throw his hands and feet about 
Each attack lasted about half an hour and he appeared to “see 
things" after them He had tunes (whether in connection with 
a convulsion or not it was impossible to learn) when he would 
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say "I hear something that nobody hears, and I see something 
that nobody secs ” Says that he sees a man with a big knife 
who w ants to kill him Sometimes he feels something mo\ mg in 
Ins head The seizures usually take place in the daytime, hut 
sometimes at night No headache, no vomiting In the fall of 
1917 he went to Danvers, but they' would not keep him \t 
Darners an attack was described as follows “lie was sitting 
further down m the chair than I am, head raised on the back, 
there were generalized com ulsivc movements, eyes open, lie 
was not frothing at the mouth, nor did he bite his tongue, lie 
continued m this for some minutes, nor was I successful in 
rousing him ” Patient’s description of aura “I feel bad and my 
cy’cs get stuck and I can’t see any thing ” 'I he diagnosis at the 
Psychopathic Hospital in 1918 was that lie was primarily' epileptic 
with some elements of hysteria and psy’cho-analy'sis was recom- 
mended It was a question of whether to class the ease as a 
generally functional one with certain organic appendages or as 
primarily epileptic with certain functional appendages It was 
agreed by all that he was primarily a feeble-minded man 

I he patient was in the Male Medical at the Massachusetts 
General Hospital for a period m 191S oil account of his convul- 
sions, and at that time was having about two attacks a day' 
His appendix was removed at this time, but there was no ameli- 
oration of the convulsions In February, 1919 he was referred 
to the Nerve Clime at the Massachusetts General Hospital on 
account of his convulsions and was advised to go to the Munson 
State Hospital 

On December IS, 1921 the patient had an epileptic attack 
while visiting a friend on Ward 30 at the Massachusetts General 
Hospital and was kept as a patient He complains of severe 
headache and diplopia since Jus entrance and savs he feels ven 
weak 

Physical Examination - Well developed ind nourished 

Head — Receding forchc id ] fur air; ivrmbranct normal 
E\rs Marked evophth ilmos ami stare, «dcr.% clear Eon 
Negative Left vnrtoid Large scar No obstruction, 

septum intact Teeth Mmv carious, showing pyorrhea, but 
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no lead-lme Tongue Marked -white coat, extended m inidlme 
with no tremor Throat, neck, and thyroid ah negatne Ton- 
sils exased Glands Inguinal and lymph-nodes enlarged 

Thorax — Chest -well developed, right equal to left Breast 
negative Spine negative Diaphragm expansion' Right equal 
to left 

Heart — Apex impulse not seen Sounds regular, not rapid, 
good quality P»=As Artery walls not palpable Blood- 
pressure 90/60 

Abdomen — Level, with no masses, spasm, or tenderness, soft 
and tympanitic Liver Dulness from fifth nb to costal margin 
No costovertebral tenderness Spleen negative Kidneys nega- 
tive No edema 

Rectal negative 

Neurologic Examination — Cranial nerves are negative except 
that the fundi were possibly slightly abnormal (as noted below 
in the consultation note) There was no facial w eakness (some 
convulsions began on the left side of the face, -whereas others 
began on the right) The motor system could not be examined 
satisfactorily because the patient was in bed on account of his 
frequent convulsions The position of the left hand and arm, 
how e\ er, was striking, this limb was partly flexed at the elbow 
and the hand w as held in the position of tetany (the fingers drawn 
together and the wrist flexed) There w as marked weakness in 
the muscles of the arm, forearm, and hand, and unsteadiness m 
performing any motion The mother states that after attacks 
this weakness of the left hand is more marked than between 
attacks, and that the left leg is also w eak, especially after attacks 
No asvnurgia was made out except m the left hand The deep 
reflexes w ere all hyperactive and approximate!} equal on the two 
sides There was no clonus The right foot showed a normal 
plantar reflex and the left a questionable Babinski The ab- 
dominal reflexes were normal A satisfactory sensory examina- 
tion was impossible, but nothing abnormal was made out The 
autonomic system showed instability, c g , exaggerated skin reac- 
tions, flushing, low blood-pressure, and easily dilating pupils At 
the time of the examination the right pupil was greater than the 
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left, both w ere circular and reacted to light and accommodation 
There was no exidcncc of abnormality m tlic endocrine system 
unless the exophthalmos might possibly be considered as related 
to the thy roid 

Laboratory Examinations — Urine negatne Blood An ex- 
amination on December 17th showed a white cell count ranging 
between 6900 and S700 and a normal red cell count, hemoglobin 
80 per cent , lymphocy les, 25 per cent , large mononuclears, 7 
per cent , and basophils, 1 per cent On December 21st the 
wlute cell count W'as 14,200 The Wusscrmann reaction on the 
blood was negalne Non-protein nitrogen was 54 mmg per 100 
c c Blood COs was 57 2 xolumes per cent Spinal fluid 10 c c 
of clear, colorless fluid were withdrawn, the pressure was 90 
mm of spinal fluid in the 1 mm bore manometer, after with- 
drawing a second 5 c c the pressure reading was 30 mm Cell 
count 1 per cu mm Ammonium sulphate 0 Alcohol 
normal Wasscrmann negatn e Total protein 73 mgm per 
100 c c 

The patient ran a fever of 99° F , except on the 17th, when it 
rose to 100° F , and on the 20th and 21st, when it rose to 101° T 
His pulse was between 70 and SO, except on the 17th, when it 
went up to 90, and on the 20th and 22d, when it rose to 110 
The respiration was 15 on the 16th, 25 on the 17th, 30 on the 
21st, and a little aboxe 30 on the 23d 

Note on December 21, 1921 In view of increasingly sex ere 
convulsions a right osteoplastic exploration is suggested, to be 
performed as soon as possible 

December 23, 1921 Ear Consultation There is a profuse 
mucopurulent discharge from the high posterior perforation, 
through which a polyp bulges There is no evidence of radical 
mastoid operation Tenderness and pain arc found abo\c and 
around the left car 

Xcurologie Consultation T he fundi .ire probably within 
normal limits and, although the disk edge on the right suggests 
an old optic neuritis there is certainly no evidence of increased 
intracranial pressure No complete pirulxM-. of limb- !<■ th*- 
coxcrcd and all reflexes are within norm d limits The position 
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of the left hand is striking, but it does not impress me neces- 
sarily as the result of cerebral pathology There is no astereog- 
nosis It seems that evidence for abscess, either cerebellar or 
temporal, is very slight In view of the left ear condition I 
would rec omm end a thorough investigation of this, including 
exposure of the dura, but not the opening of the dura at the first 
operation This work had best be done by the aunst A euro- 
surgtcal note While none too positive as to causation or localiza- 
tion, it would seem as though the right motor cortex might 



reveal some pathology and an osteopathic flap exploration is 
advised as soon as possible 

The accompanying chart (Fig 271) shows the number of 
convulsions per day and the medication m relation to the con- 
vulsions Descriptions of a few of these attacks follow De- 
cember 18th at 7 45 a ir Convulsion Severe shaking for 
half a minute The ejes are rolled upward and jaw is clenched 
hard on gag for a minute and a half more, with hard swallowing 
S 05 a m Convulsion Se\ ere shaking for tw enty seconds and 

VOX- 5— S9 
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frothing and hard breathing for fiflx seconds He xxent into 
anotlicr concision before recox enng from tlic first one Sex ere 
shaking for ten seconds and frothing for twentx seconds He 
■was icrj flushed and felt “all gone’ afterward 12 45 r xt 
Conxodsion, ether administered and it shortened the rigid and 
shaking stage, but lengthened the stage of complete recox crj of 
consciousness and produced much more mucous and some 
gagging and coughing 6 30r jr Talks somewhat irrationally 
at times Convulsion, xx Inch lasted three minutes A second 
convulsion followed m less than a minute 

December 23, 1921 Transferred to Exe and Ear Infimiarj 
A convulsion witnessed began with a spasm of tlic left side of 
the mouth and face and extended to the jaws and extremities 
The conxulsions were at hrst tonic and then became clonic in 
character, and lasted about a minute altogether The eyes 
were strained upward and to the left After the convulsions 
subsided tlic extremities remained in tonic spasm 

December 24, 1921 \ left modified radical mastoid opera- 

tion was performed under ether A postaura] incision was 
made anterior to the scar from the previous mastoid The 
cortex w is hard and intact for 1 inch in width back of the 
meatus Posterior to this there was a large area of exposed 
dura not coxered bx bone and bounded bx shaqi, irregular edges 
The mastoid was dense lx sclerosed A modified radical was 
performed The facial ndge was not greatly taken down 
Kormcr flap Hie bone edges of prexious decompression were 
trimmed and the dura incised with a small straight incision 
On probing there was failure to locate pus, 00 catgut stitch in 
dura Rubber-dam drain 'I hrcc sutures 

December 24, 1921 Temperature 99’ T , puke 85, respira- 
tion 23 

December 25, 1921 lemperature 102° I , puke 109, respira- 
tion, 20 

December 26 1921 JempiraUm 100° I , pulse SO, respira- 
tion, 32 

December 27 1921 The rubber drain and its stitches x’tre 
remoxed The patient has bun 1 ept in the strong room with » 
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special nurse since his admission He has improved steadily 
His temperature, pulse, and respiration are about normal, and 
he is apparently rational He has had tiro attacks of very slight 
intensity which were chief!} facial contortions He was up 
tonight 

December 29, 1921 The patient was moved to the main 
ward and put on ordinan diet The w ound is healing well and 
the patient is rational 

January 1, 1922' The patient is up 

January 2, 1922 The iodoform was remo\ ed and the cavit} 
filled with bone acid The patient has had no fever for two 
days and his general condition is good He has had two more 
spasms, apparent!} of intention 

January 8, 1922' The wound has been dressed and filled 
with bone acid daily and is now reduced to a small hole There 
has been no reaction, he is up all da} , looks w ell, and has no fits 
January 13, 1922 The patient’s wound is closed and dry 
January 14, 1922' The wound is closed, dry, and depressed 
Middle ear drying He is getting fat and looks well and has had 
no fits in tweh e da} s Discharged improved to the Out-patient 
Department 

March 1, 1922 Seen m Out-patient Department, where he 
reports that since leaving the hospital on January 14th he has 
had frequent bad headaches and about two convulsions a week 
Some of these hax e been while he was in bed, usually early in the 
morning, a few ha\e been dunng the day 

Neurologic Examination — All the cranial nerves are negative 
except for the e} e-grounds, which are as noted above The 
motor system shows a marked weakness of the left arm and hand, 
when extended there is tremor of the fingers, and the left hand 
and the left arm cannot be held up as long as the right The 
position of the fingers is that of hyperextension and reminds one 
of an athetoid hand The finger-nails are bitten down nearl) 
to the “quick ” In walking the patient exerts the left leg and 
scrapes the floor with the inner margin of the left shoe The 
left leg appears to be somewhat stiff The left arm is held 
slightl} flexed and the hand hanp limpl} on the loose wrist 
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The muscles of the left leg are weaker than those of the right 
Motions are made unsteadily and he is not able to raise the left 
leg as quicklj as the right in such a test as touching the examiner’s 
finger with his great toe The deep reflexes are all exaggerated, 
the knee- and ankle-jerks being, perhaps, slighth greater on the 
left than on the right In the right foot the plantar reflex is 
normal, in the left it is difficult to obtain and sometimes sug- 
gests Babmski’s phenomenon No sensory abnormalities were 
made out Aulonoinic and endocrine systems as at former 
examination 

DISCUSSION 

We hax c m this case a complex picture, as indicated by the 
x’aned opinions expressed in the notes by consultants 7 here 
xx as little unanimity as to etiology or treatment Brain abscess 
and meningitis xxcrc considered as possible irritating factors bj 
those xx ho laid stress on the middle-car condition Others were 
more struck b) the left hemiplegic sxndromc, and fell that relief 
might be acluexcd by exploration of the right motor cortex 
None of us xvcrc as philosophic as a trained cpilcplologist would 
haxc been under the circumstances, for only those who luxe 
seen epileptics m large institutions know’ how important the 
xx hole lnstorx is and how focal symptoms may appear in patients 
with general conx-ulsions, m contradistinction to those cases 
showing focal lesions at autops> xxhen no neurologic signs in- 
dicated their presence before death If the xxliolc hislon had 
been gathered from all sources and presented chronologically, I 
doubt xxhethcr operation would haxc been considered serious]) 
by anx of us In the first place it must be noted that the patient 
has probablx alwaxs been a feeble-minded indixidual with a 
chronic irritation from carlx childhood m the guise of otitis 
medi i In 1912 at the age of nineteen, he has attacks that max 
be considered petit mal In 191 ? the exophth ilmos is first 
noted (although it max haxc been pre^int before this), and in 
that same xcar he undergoes an operation on his left mastoid 
because of the aural infection In 1916 comes the first major 
con\*uKion with unconsciou«nc-s, md there ifter lu goes from 
hospital to hospital seeking relief in one w i\ or another from 
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psycho-analysis to appendectomy In this last exacerbation, 
during 'which we have observed him m the hospital, there is 
evidence of a focal lesion This is indicated by the neurologic 
signs m the left hand and arm which are more marked after the 
convulsions The nature of this lesion is uncertain The otitis 



Fig 272 — Conspicuous degeneration of right corticospinal tract (abo\e 
decussation) Case N-12-34 Age at death nineteen \ears Duration of 
cpilepsj se\enteen jears Mental condition, moron Phjsical condition 
paralysis of left arm and hand, no motion in fingers, no action m forearm, 
contraction of wnst and fingers Was said to hate had meningitis at two 
years of age, paralysis of left upper evt remit} following meningitis Cause 
of death, status epilepticus Autopsj focal atroph} and gliosis in right 
hemisphere, encephalitis This case had general convulsions, but definite 
paralysis of the left arm, and the illustration shows degeneration of the 
corticospinal tract 

media might make us consider the possibility of a brain abscess, 
but none of the symptoms elicited are referable to the cerebellum 
or temporal lobe of the cerebrum and, although the corticospinal 
tract might be affected in its passage through the hind-brain, it 
is usuallj conceded that convulsions of this sort anse from lrn- 
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tation of tlic cerebral cortex and not of the tract Ihc symptoms 
strongly point to pathologx in the right motor cortex, although 
there is evidence that the lesion is secondary and developed 
years after the onset of the epilepsy The case, m other w ords, 
is one of general convulsions with certain indications of a focal 
cerebral lesion It must be remembered that mam epileptics 



Tig 273 — Degeneration of right corticospinal tritt tnd atropll} of right 
lateral column of cord Case N 10 90 Age at death eighteen jears Dura 
tion of epilepsy twehc Mars Mental condition, imbecile Phjsical rondi 
tion partial pardjsis of right side with slight itrophj paralwic gut, muscii 
far co-ordimtion fu r/> good knee jerks exaggerated Cause of death, status 
cpilcpticus This rase also Jnd general conxnlsions in spite of the obiioiisl} 
focal lesion 


whose brains show difiusc changes luxe neurologic sjmptoms 
indicating focal lesions in the cortex, thus the line between 
"Jacksonian” or focal convulsions and general conxuKions stems 
to be an indistinct one 1 he lesions in Jachsonnn tpilepsx arc 
more obvious!} foe d anti all casts show mg the true J.icl soman 
syndrome with its “march” of the tomubion should be sur- 
gical!} explored but evts showing onl} parlialh focal con 
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vulsions without the “march’ of symptoms are most misleading 
and generally ha\e wide-spread lesions which could m no way 
be benefited bx operation Examples of those cases of epilepsy 
with a history of general convulsions from the onset but with 
neurologic symptoms indicative of focal lesions in the bram are 
often found (Figs 272-274) These may appear to be some- 
what focal, the first twitches may often be in certain muscles, 
and one side of the body may be more involved than the other, 



Fig 274 — Chrome memngo-encephahtis Case X-22-26 Age at death 
fift\ vears Duration of epilepsj twent\ -eight \ ears Mental condition, 
progressive deterioration Phvsical condition Reflexes normal, progres- 
sue bilateral neuroretmitis with limited vision Cause of death, status 
epilepticus \utops\ Focal atroph\ along the frontoparietal region in the 
right hemisphere and the parietal region in the left, with chronic leptomenin- 
gitis and adhesions to the dura Micro scopicalli there was marked gliosis 
and evidence of an old encephalitic process 


but, when carefullj observed, these signs will be found to be 
variable, the definite “march” is lacking, and there are no 
positiv e neurologic signs Such cases may show no focal lesions, 
merel} diffuse pathologv The usual findings in the Jacksonian 
type are small tumors, adhesions w ith arachnoid cv sts, or \ ascular 
lesions, but these focal lesions can gi\ e general convulsions 
A general belief is that there is no definite pathology m the 
brains of epileptics This is true to a certain extent — there is 
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no specific pathology found in all such brains But a great many 
epileptics have distinctly pathologic brains even if some brains 
of epileptics show no lesions Tw o-tlurds of one senes (Fig 275, 
autopsy findings) and three-fourths of the other showed gross 
brain pathology, while the search for microscopic pathology dis- 
closed gliosis in w’cll over half of the cases 

From another angle the figures of Lucas and Southard 5 are in- 
teresting The} followed 12 cases of polio-encephalitis for si\ 
years after the acute illness Tw o died and three became epileptic 
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Comerscl), some cases of supposed "idiopathic epileps) ” show 
lesions of old meningitis or encephalitis at autopsj 

Trom another angle we can approach this subject — the 
effects of trauma on the brain Trazicr and Ingham* report 176 
cases of gunshot wounds of the head Within about a \car 28 
of them dc\ eloped convulsions, and it is interesting to note that 
although the lesions must all ha\c been focal, there were ncarl\ 
as many general convulsions resulting as focal 

Thus there seems to he no sharp distinction between the 
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obviously organic focal epilepsy and the “idiopathic” without 
lesions discoverable at autopsy We can have focal lesions 
with focal convulsions, or with focal convulsions spreading 
to become general, or even with general convulsions We 
ran have diffuse lesions with general convulsions, or somewhat 
focal (though variable) convulsions And we can have con- 
vulsions with no discoverable lesion 

The fact that Frazier and Ingham 3 found wounds of the 
panetal region causmg convulsions more often than those of other 



Fig 276 — Case N-15-42 Whole-brain section showing microcephaK and 
microgvna m an infant dying in status epitepticus 

parts of the cortex is interesting m view of Southard’s theory of 
“epileptogenic foci” 4 — areas in the cortex where lesions with 
gliosis have cut off association tracts and caused abnormallv 
simplified reflex arcs Ov er these arcs it is concert able that un- 
controlled discharges may pass easily and cause epileptic phe- 
nomena It might theoretically be expected that lesions in the 
sensorimotor cortex of the panetal lobe would be especiallv 
lihelv to set up convulsions 
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Further evidence that “simplified arcs" tend to cause epileptic 
motor discharges is found in the feeble-minded Here we June 
much epilepsy among the lower grades, and these cases have 
more or less sunplificd brains, with a characteristic lack of associ- 
ation fibers For example, Case N-15-42 (Fig 276) is an infant 
with microccphalus and microgyria, who died at the age of two 
years in status epilcpticus 

In certain cases of epilepsy, with or without gross pathology 
we find heterotopia, i c , a congenital condition of misplaced and 
abnormal nerve-cells Examples arc found in the cortex of the 
cerebrum and cerebellum, and even m the white matter at a 
distance from the cortex These cells arc often embryonal in 
type Similar abnormalities max be found m the feeble-minded 

It has often been stated that epileptics show many “stigmata 
of degeneration " c g , webbed fingers, abnormal ears, certain 
facial types, special cranial characteristics, etc The figures of 
the Massachusetts State Hospitals, however, indicate that there 
are fewer of these anomalies found m epileptics than in most 
psychoses, less even than m senile dementias and about the same 
percentage as in paresis So it seems probable that epileptics, 
excluding the fceblc-mmdcd, have no more of these stigmata 
than average non-epileptic people 

It is also a common belief that epilepsy is a strongl) in- 
herited disease Older w nters state that the positive-inheritance 
histones run as high as 50 or 60 per cent , but more recent and, 

I think, more reliable work 5 6 7 puts the percentage of positive 
familx histories at the low figure of 4 to 6 per cent My explana- 
tion of these discrepancies would be that feeble-minded indi 
xiduals with “simple brains” are particular!) liable to hau 
epilepsy and that the earlier in\ estimators did not exclude these 
cases Wc know that fecblc-mindedness is strongl) inherited, 
and therefore cerebral aphsia max account for a large percentage 
of mhented cpilcps) Hut the autopsy findings in cases of im 
becihtx arc so often not aplasia, but infection of the brain th it 
x\c should be careful not to be dogmatic 

The fact that children are so much more prone to conx unions 
than adults is perhaps explainable on the thcorx of “simple 
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brains” and simplified reflex arcs which can easily conduct ab- 
normal motor discharges, for children’s brains are not fully 
m) elinated, complete development in this respect not t aki ng 
place until the sixteenth or eighteenth year 

Turning now to experimental work, all the evidence seems to 
indicate that the ori gin of convulsions is m the cortex and more 
especially in the motor cortex Quite similar convulsions can be 
produced by stimulating lower centers, or by stimulating animals 
with the higher centers removed, but the stimulus needed to 
produce convulsions m these animals with reduced nervous 
systems is considerably greater For example, m our laboratory 
we have been using w ormwood oil (the essential oil of absinthe) 
and thujone to produce convulsions in rabbits We find that an 
intact animal w ill have a severe convulsion after intravenous in- 
jection of 1 c c of a 1 per cent solution of thujone whereas 
decerebrate and spmal animals will need two or three times the 
dose But sufficiently large doses will produce similar convul- 
sions The cortex is, therefore, not the onlj locus from which 
convulsions can arise, but it is probabh the locus most easilj 
set off 

What attitude, then, should we take tow ard the pathology of 
epilepsy after studying such a case as the one here presented and 
after such a discussion 3 It would seem, m the first place, that 
more cases of epilepsy have meningitis, encephalitis, or traumatic 
lesions than w e realize Second, that more clinico-pathologic cor- 
relation is needed to clarify our ideas about the relationship of 
epileps} to feeble-mmdedness to inheritance, and to the in- 
fections of childhood Third, that more thorough autopsies must 
be done, and more experimental work earned out, to throw li gh t 
on gliosis especially as to whether it is to be considered a cause 
or an effect of the convulsions In conclusion, it seems that 
Southard’s idea of epileptogenic foci is the best theory yet pro- 
mulgated to explain the mechanism of convulsions, but even this 
theory throws no light on the etiologi 
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CLINIC OF DR CHESTER M JONES 

ftlAS S ACHUSETTS GENERAL HOSPITAL 


A STUDY OF THE BILE PIGMENTS BY MEANS OF THE 

DUODENAL TUBE IN A CASE OF PAROXYSMAL 

HEMOGLOBINURIA 

The present wide-spread interest in the use of the duodenal 
tube as an aid to diagnosis and treatment of biliary tract dis- 
turbances dates from the introduction of the so-called Ljon- 
Meltzer method of “non-surgical biliary drainage” Since 
the appearance of Lyon’s original work numerous investigators 
have attempted to study and analyze biliary tract pathology 
by duodenal analysis The previous work of Einhom and 
others demonstrated the possibility of obtaining and studying 
the contents of the duodenum, but a profuse and relatively 
long-continued flow of bile mto the duodenum as a basis for 
careful analysis had not been obtained The use of a solution 
of magnesium sulphate in the duodenum, following Meltzer’s 
original suggestion in 1917, was introduced by Lyon m 1919 
He demonstrated conclusively, in a large senes of cases, that 
the instillation of a solution of magnesium sulphate into the 
duodenum was followed by an mcr eased flow of bile This 
flow of bile was usually profuse and continued at a relatively 
rapid rate for a half-hour or for even longer penods Examina- 
tion of the gross color of the bile showed that the samples ob- 
tained could be divided roughh into three fractions, which were 
designated bj Lyon as “A, ’ “B,” and “C” bile, the “B ’ bile 
being of a much darker color than the other two fractions 
Arguing from Meltzer’s ongmal suggestions as to the existence 
of a system of crossed innervation between the muscle-fibers 
in the sphincter of Oddi and the musculature of the gall-bladder 
wall and his almost philosophic consideration of the action of 
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magnesium sulphate when instilled into the duodenum, Lx on 
conduded that the *=alt produces a relaxation of the sphincter 
of Oddi, and at the same time a contraction of the gall-bladder 
walls From this hypothesis he further concluded that the 
light yellow “A” bile is common duct bile, the darker “B" 
bile is bile coming from the gall-bladder following a contrac- 
tion of that organ, and the “C” bile is from the hepatic duct 
and higher biliary radicals coming after the emptying of the 
gall-bladder 

Too close acceptance of Lyon’s condusions may be mis- 
leading, and a careful examination of the facts shows that his 
hypothesis is based largelj on clinical data Careful experi- 
mental evidence is conspicuously lacking as to the presence 
of gall-bladder contractions following the use of magnesium 
sulphate in the duodenum Even if the normal contractions 
of the gall-bladder are increased by the administration of mag- 
nesium sulphate, such contractions must be extremely slight 
if w e are to accept the excellent w ork of the English physiologists 
on the normal contractility of the gall-bladder The importance 
of this increase m gall-bladder contractions has probably been 
much overemphasized Furthermore, m a large proportion of 
cases the sequence of "A," “B," and “C” bile is not absolutely 
distinct, and a separation of the three fractions is to some extent 
artificial and xancs with the individual observer The so-called 
“B” bile, with its darker color than the "A" and “C” fractions 
is due, I believe, to several factors an increased flow of bile 
into the duodenum due to a relaxation of the sphincter of the 
common bile duct, slightly increased gall-bladder contractions, 
and passixe siphonage of bile from the gall-bladder This 
fraction, then probabJx contains a mixture of hxer, gall-bladder, 
and duct bile It is difficult, therefore, to behexe m the xaluc 
or necessity of attempting to obtain an accurate segregation 
of the duodenal contents, following the use of magnesium 
sulphate, into “B ” and “C” biles A simple fractional 
analysis of samples taken oxer definite mterxals for an hour 
or more after the use of the salt will undoubted!} yield cqinlix 
x-aluablc results 
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A similar cntidsm seems justified as regards too fine a differ- 
entiation between the various cellular and crystalline elements 
in the sediments of the \anous fractions Attempts to decide 
upon the level of biliary tract pathology from the type of cells 
found in the se dim ent is probably as fallacious as are attempts to 
localize gemto-unnary pathology by the type of cells found 
in the urinary sediment A conservative point of view, there- 
fore, in regard to conclusions based upon duodenal analysis 
should be maintained, at least until the facts gamed by clinical 
m\ estigation have been more carefully substantiated by experi- 
mental work 

The value of Lyon's work should not be underestimated, 
however, and his method, or some modification of it, will un- 
doubtedly lead to a much more exact understanding of the 
various disease processes affecting the duodenum and biliary 
tract A modification of Lyon’s original technic has been em- 
ployed m this laboratory, with a view to studying the patho- 
logic physiology of various diseases involving either directly 
or indirectly the biliary tract The principles mvolved m this 
work are not new, and depend upon work previously done by 
Schneider and others upon the biliary pigments in the duodenum 
By combining a study of the bile pigments m the duodenal 
contents, with a study- of the cytology and bacteriology, as 
outlined by Ly on, a more exact picture of the abnormal phy si- 
ology existing in any disease of the liver and biliary tract may- 
be obtamed than formerly' 

Technic — The technic employed m a large senes of cases 
is bnefly- as follows The duodenal tube is introduced mto the 
fasting duodenum, and duodenal contents obtamed from the 
fasting organ m two fractions, each fraction being collected 
over a penod of fifteen minutes An instillation of 60 c c of 
a 33 per cent solution of magnesium sulphate is then given 
through the tube, and as soon as the flow of bile is re-established 
four subsequent fractions are collected, also over fifteen-minute 
intervals In addition to observation of the physical char- 
acteristics of the various samples obtamed and microscopic 
examination of the sediment the various fractions are care- 
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fully tested for the amount of bile pigments contained in each 
The pigments normal!} occurring m human bile, and there- 
fore m tlic duodenal contents, arc bilirubin, bilncrdin, uro- 
bilinogen, and urobilin Of these pigments bilirubin and 
urobilin occur in definite and fairh large quantities Bilncrdin 
occurs in small amounts, depending upon the presence of an> 
stasis, urobilinogen, the precursor of urobilin, occurs normalh 
onl} in traces Determination of bilirubin and bilncrdm can 
be made colonmetricallv b} treating the duodenal contents 
with acid alcohol and reading the resulting blue-green color 
produced b} oxidation against a standard solution prepared 
from copper sulphate and India ink This method, which was 
devised b} Whipple and Hooper in their animal experiments 
upon bile-pigment metabolism, is satisfactory only m cases 
which do not show marked alteration from the normal Cases 
in which there is definite disease of the biliary tract arc \cn 
apt to present samples of bile which on oxidation show the 
presence of choice} amn, which changes the characteristic blue- 
green color to \ anous shades of purple, thereby prc\ enting am 
satisfactory comparison with the copper sulphate standard 
The pigment urobilinogen and its reduction product, urobilin, 
are readily identified In spectroscopic examination The y anous 
specimens of duodenal contents are treated with a saturated 
alcoholic solution of /me acetate and filtered By this method 
bilirubin and bilncrdin arc rcmoicd, and the lower pigments 
put into alcoholic solution These solutions arc then examined 
m the spectroscope for the presence of the characteristic absorp- 
tion bands Choice} amn, if present may also be identified 
b} spectroscopic examination Values for the indmdual pig- 
ments are arbitranl} taken as the number of dilution* with 
cth}l alcohol required to rtmosc the characteristic absorption 
bands This method which was applied to the stud} of the 
bile pigments in stools b} Wilbur and Addis, and others, and 
later applied to the stud} of duodenal contents b\ Schneider, 
is extreme!} satisfactory It does not gne an absolute y due 
for the concentration of the bile pigments in the bile, but rc'Ults 
obtained b} this method gne satisfactory approximations 
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of the pigment level in different individuals, and by such rela- 
tive figures a satisfactory idea of the level of bile-pigment 
elimination may be obtained Furthermore, such a process 
of examination is obviously much more accurate than any 
gross estimation of color as indicated by qualifying adjectives 
such as yellow, golden, yellow brown, green, etc Repeated 
examinations by the above method have shown that there 
may exist marked mcreases in pigment content in the duodenal 
contents, without there being a corresponding change m the 
* gross color of the specimen For purposes of comparison the 
dilution values of urobilinogen and urobilin were added together, 
and the total taken as the pigment value of the individual 
specimen 

Clinical Application — By means of the above technic, which 
is substantially a modification of that of Ljon, a senes of 
patients ha\e been studied principally from the pomt of view 
of sediment and bile-pigment changes For a basis of com- 
parison a sufficient number of normal individuals was observed, 
both as to cellular and crystalline elements m the duodenal 
contents before and after the use of magnesium sulphate, and 
the pigment concentration -of the vanous fractions before and 
after the use of the salt was plotted The normal pigment 
curve, based on the values of urobilinogen and urobilin m the 
individual fractions, as given in Table I, shows clearly the 

TABLE I 

Average of Btle Pigment Determinations on a Senes of Normal Individuals 
Fraction 1 Dilution units urobilin Urobilinogen Total 


1 

5 

0 

5 

2 

24 

0 

24 

60 cc 

of 33 per cent magnesium sulphate given at this pomt 

3 

115 

4 

119 

4 

70 

2 

72 

5 

43 

0 

43 

6 

16 

0 

16 




6)279 


Average pigment let-el 


46 


1 Each fraction represents duodenal contents collected over a period of 
fifteen minutes 

\oi_ 5 — 00 
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changes in pigment concentration before and after the me of 
magnesium sulphate and indicates the u<ual relations between 
the two pigments Estimations of bilirubin \ alucs normally 
parallel the values of the low cr bile pigments The peak of the 
pigment curve is seen normally to occur after the instillation 
of magnesium sulphate, and corresponds to the “B” bile of 
Lyon There is a fairly wide \anation m the normal lc\cl of 
pigment elimination into the duodenum, but the average of 
forty to fitly dilution units, as shown m Table I, offers a practical 
\alue for comparison with abnormal cases By comparison 
of the normal pigment curve and average with the findings 
m cases showing pathology in the biliary tract \ aluable informa- 
tion has been obtained concerning alterations m physiology 
Such information, when combined with careful sediment exami- 
nation, has pro\ cd of distinct aid m diagnosing difficult cases 
with involvement of the biliary tract Such cases included 
not only cholecystitis, cholelithiasis, catarrhal jaundice, etc, 
but, m addition, xarious types of liver im olvement and obscure 
blood conditions 

As an example of the application of the aboxc method of 
studying duodenal contents, with especial reference to pigment 
elimination, the following case of paroxysmal hemoglobinuria is 
reported 

Study of Case of Paroxysmal Hemoglobinuria — Parox- 
ysmal hemoglobinuria is a chronic disease due to syphilitic 
infection, manifesting itself in paroxysms of hemoglobinuria 
and in characteristic constitutional symptoms The blood 
of patients suffering from this disease contains in latent form 
a specific hemolysin, which becomes active when the blood 
is chilled and produces the attacks Chilling of the blood 
to a temperature below 15° C causes this specific hemo- 
lysin to become attached to the red cells During subsequent 
warming at body temperature the hemolysin becomes actne 
through the influence of the complement norm illy present in 
the blood and hemoly-is ensues I he amount of hemolysis 
is rcadilx measured b\ the amount of free hemoglobin in the 
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plasma, and is dependent upon the length and seventy of the 
dulling to which the blood is exposed 

The pathologic physiology of this rare disease is of interest 
not only as regards the peculiar condition of the blood found 
m patients suffering with it but also as regards the disposition 
of the excessive amounts of hemoglobin liberated during an 
attack The dose relation between the bile pigments and the 
hemoglobin during the process of blood destruction is well 
known A case of paroxysmal hemoglobinuria, therefore, 
offered an unusual opportunity of studying the results of blood 
destruction such as occurs in an attack of paroxysmal hemo- 
globinuria, and of determining, if possible, the effect of such 
an attack on bile pigment formation and elimination 

The patient (G L T ) who w as the subject of this study pre- 
sented all the characteristic features of this disease He was a 
congenital syphilitic He showed in his blood the presence of the 
specific hemolysin peculiar to the disease and was subject to at- 
tacks of hemoglobinuria on exposure to chilling The experiment 
conducted on this patient consisted m the production of an 
attack of hemoglobinemia with a subsequent study of the pig- 
ments in the blood, duodenal contents, and urrne The condi- 
tion studied x\as thus essentially intravascular hemolysis un- 
complicated by any other factor, such as liver damage, trauma, 
etc An attack of hemoglobinemia was brought about by 
immersing the patient’s hands in ice-water for several minutes 
and then warming the chilled members C hilling was no t 
severe enough to cause more than a trace of hemoglobin to 
appear in the urrne Blood for examination was taken from 
the arm vein into oxalate solution, and the amount of free 
hemoglobin as determined by spectroscopic examination of the 
oxalated plasma indicated the approximate amount of hemo- 
lysis Red cell counts before and after the attack of hemolysis 
u as produced also served as a basis for estimating blood destruc- 
tion As a further means of determining the elimination of 
bile pigments m this particular case the blood-plasma nas 
tested at various intervals to determine any increase of bile- 
pigment content of the blood This uas done bj the simple 
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method devised by Blankcnhom, w Inch compares the yellow 
color of the oxalated plasma with distilled water The plasma 
is diluted with water until the yellow color disappears The 
concentration of bilirubin is arbitrarily, taken as the number 
of dilutions with water necessary to cause the disappearance 
of the yellow color from the plasma Normally this \aluc lies 
between fifteen and twenty dilutions Where the yellow color 
of the plasma was changed by the presence of free hemoglobin 
the presence of bile pigment was tested for by the Gmchn test 
with nitric acid This test gives a positive reaction only m the 
presence of relatn cly large quantities of bilirubin and is nc\cr 
positn e m. normal plasma 

In this case the duodenal contents were examined not only 
for the bile pigments, urobilinogen and urobilin, by the spectro- 
scopic method, but, in addition, the method of Whipple and 
Hooper was employed to determine the relatn c level of bili- 
rubin The duodenal contents were obtained and studied 
pnor to the production of an attack and the bile pigment values 
corresponded closely’ to the normal curve outlined in Table I 
An attack of hemolysis was then produced by immersing the 
patient’s hands in ice-water for several minutes, and duodenal 
contents were then obtained over fifteen-minute intervals 
for the next four hours The tube was then withdrawn, but 
was reintroduced the following morning in order to determine 
any subsequent changes In order to insure a continuous flow 
of bile small amounts of magnesium sulphate solution were 
introduced at internals of about an hour throughout the entire 
examination 

Pnor to the attack of hemolysis the pigments in the duodenal 
contents were .within normal limits Furthermore, there was 
a normal amount of bilirubin m the plasma as measured hi its 
yellow color, and the Gmchn test was negatne 1 lie free hemo 
globm obserxed in the plasma shortly after the patient’s hands 
had been chilled indicated the immediate destruction of the 
patient’s red cells within the blood-x easels Comparison of 
the red cell counts tal cn immediitcly before and after the 
attack of hemoly-is showed a drop of about 800,000 red cells 
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per cubic millimeter The plasma at this time was bright red 
and gave no tests for the presence of bilirubin Tv\ elve minutes 
after the attack the plasma showed less than one-fourth of the 
amount of free hemoglobin observed in the previous sample 
and gave a positive Gmelin test, indicating an excess of bili- 
rubin Blood taken forty-five minutes after the production 
of the attack showed a still further reduction in free hemoglobin 
content, and the plasma was deep golden in color The Gmelin 
test was strongly positive From this point the pigments in 
the blood gradually returned to normal 

A study of the duodenal pigments showed no increase over 
the peak of the normal cune previously obtained until one 
hour after the production of the attack At this time there 
was a marked rise m the bilirubin values This nse m bilirubin 
content of the bile started at the time when the free hemoglobm 
had entirely disappeared from the blood, and when the bilirubin 
of the plasma had already begun to return to the normal level 
The bilirubin content of the bile continued to increase until it 
reached its highest concentration at a point two hours following 
the attack From this time it gradually diminished in amount, 
but three and one-half hours after hemolysis was produced 
the bihrubm concentration in the bile was still nearly twice 
the greatest amount obtained before hemoglobm was hberated 
into the circulation Urobilinogen and urobilin values also 
show ed a marked increase, but the time of appearance of these 
pigments was later than that of bihrubm At the end of two 
hours, when the bihrubm concentration had reached its peak, 
urobilin and urobilinogen began to show a definite mcrease 
over the normal From this pomt, however, they continued 
to increase until the greatest concentration of these pigments 
in the bile nas reached about three hours after hemolysis had 
been produced The highest values for these pigments nere 
more than three times the highest pomt on the normal pigment 
curve Urobilin and urobilinogen then graduallv diminished 
in amount, although about four hours after the induction of 
hemolysis their concentration in the bile was still more than 
double the highest pomt reached m the control readings 
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Examination on the following morning of the duodenal con- 
tents showed that their bile pigment content was still slightly 
abo\c the control readings, although this was some twenty 
hours after tlic attack of hemolysis had been produced The 
blood at tills time had returned cntirelj to normal 

Conclusions — -Analysis of the abo\e findings in this inter- 
esting case brings out the following points Following an un- 
complicated attack of red cell destruction in man the hemo- 
globin liberated into the general circulation was rapidly changed 
to or replaced by an increased amount of bilirubin in the plasma 
There was no demonstrable response in the liver excretion of 
bile pigments, however, until all the hemoglobin and the greater 
part of the excess bilirubin had disappeared from tlic plasma 
There was subsequently a marked response on the part of 
the liver to the sudden excess of pigment in the circulation, 
as indicated by the elimination in the bile of a tremendous 
amount of bilirubin This increase amounted to as much as 
three times the normal concentration of this pigment in the 
bile, and is clear evidence of a definite relation between the 
liberation of hemoglobin into the circulation and tlic excretion 
of bilirubin in the bile Such an increase is also definite evi- 
dence of a stimulation of tlic liver to increased activity by the 
products of red cell destruction The accompanying ri=c m 
concentration of urobilin and urobilinogen m the bile following 
the production of an attack of hemolysis indicates the close 
relation of these pigments to bilirubin, and thus indirect!} to 
hemoglobin The short intcnal between the peak of the bili- 
rubin curxe and the subsequent rise m urobilin and urobilinogen 
values m the bile precludes the formation of these latter pig- 
ments in the intestine and subsequent absorption via the portal 
circulation The logical assumption is, therefore, that thc«c 
pigments were formed In the In cr itself direct!} from the cvcc— 
sue amounts of bilirubin derived from hemoglobin metabolism 
This experiment also afforded a rough estimate of the amount 
of blood destruction necessarv to produce a given lex cl of pig- 
ment value* both in the blood-plasma and in the bile Following 
an attack of hemoh =t* jmt cufiicunt to de-trov about 800 000 
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red cells per cubic millimeter it takes about twenty hours for 
the bile pigments in the plasma and bile to return to their normal 
level 

A repetition of the above experiment confirmed the findin gs 
already described and substantiated the above conclusions 

The above case has been reported as an example of the 
means by which bile-pigment metabolism may be intelligently 
studied by means of the duodenal tube The method outlined 
above has already been apphed to a study of various pathologic 
conditions involving either directly or indirectly the biliary 
system The results obtained in this field have already been 
extremely promising, but are beyond the scope of this present 
discussion It is not the purpose of this paper to underestimate 
the value of a careful study of the cytology and bacteriology 
in a routine examination of the duodenal contents The impor- 
tance of the estimation of the bile pigments m the duodenal 
contents has been stressed at this time, however, m the hope 
that the renewed interest in duodenal analysis will result in 
additional obser\ations upon that little understood function — 
the metabolism of the bile pigments 
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RARE PARALYSES IN DIABETES MELLITUS 

Among the neurologic signs associated with diabetes melhtus 
paralyses, either of spinal or peripheral ongin, have been re- 
garded as rarities The following 3 cases illustrate (1) multiple 
neuritis in diabetes complicated by chronic nephritis, and (2) 
peroneal paralysis m diabetes with arteriosclerosis 

CASE I 

Miss H , aged thirty-six yearn, had a negative family and 
past history with the exceptions of measles and pertussis m child- 
hood and the failure of the menses to appear 

On November 26, 1920 she first noticed polyuria and poly- 
dipsia On January 7 15, 1921 her knees suddenly gave way and 
she fell to the ground She arose unaided, but during the next 
fen day s rapidly 7 lost strength in both arms and legs She had 
severe pains in both extremities, which were considered to be 
“rheumatic ” The loss of power during the first two or three 
weeks was progressive and she had been confined to bed since 
about January 7 20, 1921 She had no fever, cough, or sore 
throat 

She entered the New England Deaconess Hospital on April 
2S, 1921 for diabetic treatment 

Physical Examination — Height, 61 inches, weight, 67 pounds 
(maximum weight, So pounds m 1910) Shm dry and pale, 
hair thin Teeth showed some pyorrhea Thyroid was not 
enlarged Arteries were thickened Ophthalmoscopic ex- 
amination revealed slight pallor and edema of the retina, some 
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swelling of the optic disk, and marked lortuositj of the \oscIs 
Blood-pressure was sxstohe 110, diastolic 70 The heart was not 
enlarged A systolic murmur was heard at the apex 7 lie 
abdomen was soft and the right kidney palpable, but not en- 
larged Muscular w cakncss m both arms and legs w as so extreme 
that the patient could not feed herself or raise a foot from the 
bed The intcrossci of both hands, the glutei, and the muscles 
of the forearms and lower legs showed the most marked atrophj , 
but the muscles of the upper arms and thighs were soft and 
wasted Soft pitting edema extended above the ankles, but was 
most marked on the dorsum of the foot 

Neurologic Examination — Cranial nerves, pupils were equal 
and reacted to light and accommodation A slight internal 
strabismus was noted, winch the patient stated had been present 
since childhood Palate wras symmetric, speech and deglutition 
were normal Reflexes Biceps, triceps, radial, periosteal, and 
wrist reflexes were absent Knee and Achilles’ jerks were ab- 
sent Gordon, Oppcnhcim, and Babinski signs not present 
Bladder and rectal sphincters were under normal control Sen- 
sation Both feet, especially on the plantar surfaces, were ex- 
quisitely sensitise to touch Hands were not tender Tender- 
ness to deep pressure was present m the muscles of both calves 
Co-ordination and movement Bilateral toe-drop and wrist-drop 
were present, with a lesser degree of paresis in all the muscle 
groups of arms and legs 

Laboratory — A single specimen of urine at admission con- 
tained 2 2 per cent sugar, no diacctic acid, and no albumin 
The specific graxity was 1016 7 he sediment contained no 
casts Onl\ 2 of 10 unne spccunens examined contained al- 
bumin, and at no time were casts present m the sediment 
\Va«scrmann m the blood was negative Blood cytology 4,312,- 
000 red corpuscles, 6500 white cells, stained smear showed slight 
\ a nation m the sire of red corpuscles, but no suppling Hemo- 
globin 70 per cent Blood chemistry K P N 60 mgm per 
100 c e Blood-sugar 0 4 per cent Blood fat (Bloor) 1 38 per 
cent CO* ten-ion in tlie.il\eolarair39mm Ilg PI.i*-nia chlond 
556, 571, and 586 mgm per 100 c c Renat function Phthalrin 
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excretion was 27, 25, and 20 per cent on three different occa- 
sions Two-hour test, day amount 920 c c , and night amount 
1350 cc Specific gravity varied from 1009 to 1013 NaCl 
output was 8 1 gm 

Course in Hospital— The urine became sugar free under 
dietetic treatment in three weeks, but the blood-sugar did not 
become permanently normal until the end of the fourth week 
Return of muscle power began almost immediately and con- 
tinued steadily during this time On May 20th she could stand 
alone, feed herself, and dress herself From this time on until 
her discharge on June 26th she gamed steadily m strength, re- 
maining constantly sugar free 

In spite of the improvement in the diabetes evidenced by the 
normal blood-sugar and normal blood fat, her renal function 
remained stationary Non-protein nitrogen m the blood varied 
from 46 to 75 mgm per 100 cc At discharge biceps, triceps, 
knee-jerks, and Achilles’ reflexes were still absent, but the radial 
periosteal reflexes were obtained Edema was absent, mus- 
cular power m arms and legs was nearly normal, and there was 
no tenderness in the feet 'or calves A letter from her physician 
on March 10, 1922 states that she remained m good condition 
until within the last few weeks, when recurrent furuncles have 
pro\ ed a serious complication 

Diagnosis — Four of the cardinal features of peripheral neu- 
ritis are presented in this case 

1 Paralysis, most marked distally and decreasing in degree 
as the trunk is approached 

2 Sensory changes We have a historj of pains m legs and 
forearms described as “rheumatic,” and, on examination, tender- 
ness, especially marked on the plantar surfaces of the feet, but 
also present m the calf muscles 

3 Atrophy Atrophy of the mterossei, glutei, and calf 
muscles was very marked, although e\en the muscles of the 
shoulders and the pectorals show ed w asting 

4 Loss of deep reflexes At the time of discharge the only 
reflexes which had returned were the radial penosteals 

Alcohol w r as ruled out with reasonable certainty 
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Other possible causes to be considered arc sxphihs atutc 
ascending (Landrx’s) paralj sis, and the pohncuritic form of 
anterior poliomxehtis The immediate response to diabetic 
treatment suggests one clement m the cliologj Howexer, if 
this be considered coincidental, other diagnostic points maj be 
brought forward In the absence of an epidemic of pohomj ehtis 
in the patient’s home the sporadic form must be assumed Pam 
is less common m tins form, the patient had no fc\cr, and the 
rccoxerx without residual parahsis was remarkable considering 
the extent and duration of the paralj ms when first seen The 
absence of in\ ohement of trunk muscles, of the muscles of deg- 
lutition and respiration, as well as the rapid rccoxcry, sene to 
distinguish it from Landrj ’s paralj sis 1 he ncgati\ c Yl asscr- 
mann and the absence of eje signs and sphincter disturbances 
are against sj-phihs An interesting comparison maj be drawn 
with the peripheral neuritis of benben There, in addition to the 
neuritis, edema, and anemia, cardiac enlargement would be 
expected How ex cr, the possible role of ax itaminosis is suggested, 
and it is reasonable to consider the diet imposed on the patient 
before admission to the hospital It included eggs, fresh xege- 
tablcs, milk, and fruit, and therefore would lend little support 
to conjectures as to the rGlc of axitanuno-is m this instance, 
unless one assumed that the profound metabolic disturbance 
resulting from the combination of diabetes and chronic neph- 
ritis would impair the power of utilization of x namin': 

On the whole, the diagnosis ol polyneuritis seems clear 

Etiology — It is commonlj stated that neurologic legions in 
diabetes arc more frequent and more sex ere when complicating 
such other conditions as syphilis tuberculosis, and arteno 
sclerosis 1 his patient chow cd well-marl ed exadencec of arterio- 
sclerosis Chronic nephritic x> ith nitrogen retention max fairlx 
be considered as a factor grcatlx complicating the metabolic 
disturbances due to diabetes The question max well be raned 
as toxxhethcr nitrogen retention or a high ‘•ugir and fat content 
of the blood are more proxocatixe of peripheral neuritis Grubt* 
and other writers haxe commented on the fact that neuralgic 
pains in diabetes were often gre itl> le-=encd v hen hxpcrglx coma 
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disappeared In Case I marked improvement accompanied 
dietetic treatment, which reduced the blood-sugar to normal 
Grube descnbes experiments of his own m which he produced 
neuritis by the injection of glucose in animals 

Dr T Murayama, in a personal communication, states that 
m severe benberi fasting blood-sugar values of 0 23 per cent are 
sometimes obtained without glycosuria Improvement in the 
neuritis is often accompanied by a fall in the fasting blood-sugar 
He has observed in severe cases of benben lowered carbohydrate 
tolerance with glucose tolerance curves of the diabetic type, 
which later changed to the normal type with improvement m 
the benben 

case n 

Miss F , sixty-nine years, developed diabetes melktus m 
December, 1920 Her father had also had diabetes Six weeks 
before admission her left ankle suddenly gave way, and since 
that time she had fallen to the ground three times because of sud- 
den turning of the ankle Shght swelling was noticed at first, 
but no pain She entered the New England Deaconess Hospital 
on January 22, 1922 

Physical Examination — Artenosclerosis was evident m the 
larger artenes and retinal vessels The heart was slightly en- 
larged and a shght systolic murmur was heard at the apex 
Blood-pressure was 163/74 The tendon reflexes of the arm were 
normal and the knee-jerks were present Dr E W Taylor found 
paralysis of the left peroneal nerve with resultant foot-drop, no 
disturbance of sensation, and considered the condition as due 
to diabetes The unne contained 0 2 per cent sugar, no albu- 
min, and very rare casts Wassermann in the blood was nega- 
tive, blood-sugar was 0 22 per cent , and N P N 36 mgm per 
100 c c Under dietetic treatment the blood-sugar fell to 0 12 
per cent and the unne became sugar free The local treatment 
consisted of massage, electric stimulation, and a supporting 
brace 

At discharge on February 18th there was slight response to 
electnc stimulation, but no response to \ 0 luntar 3 effort 
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CASE m 

Mrs A , aged fifty -five years, suffered repeated attacks of 
acute arthritis and tonsillitis before her tw cntietli y car She had 
six miscarnagcs due to nephritis, and albuminuria had been 
present ever since her first pregnancy The onset of diabetes 
mellitus occurred in September, 1915, with polydipsia and pru- 
ntis She entered the New England Deaconess Hospital March 
13, 1922 for relief of epigastric distress 

Physical Examination — Weight, 100 pounds, height, 5 feet, 
5 inches Pupils were equal and reacted to light and accommo- 
dation Brachial arteries and retinal -vessels showed moderate 
sclerosis Blood-pressure 1S0/100 Li\ cr and spleen w ere barc!\ 
palpable Reflexes Biceps, triceps, and radial penosle.il reflexes 
and knee-jerks were present Achilles’ reflex was not obtained 
On the left a typical toe-drop without sensory disturbance was 
present 

Laboratory — Blood Wasscnnann was negative Unnc 
Specific gravity 1014, sugar 0, albumin slightest possible trace, 
blood 0, pus 0, casts 0 Phthalein excretion 54 per cent in two 
hours, ten minutes Two-hour renal test showed no fixation of 
gravity* Blood Non-protein nitrogen 34 2 mgm per 100 c e , 
blood-sugar 0 17 per cent , plasma chlond 605 mgm per 100 c c 
Treatment — itli dietary’ treatment the blood-sugar fell to 
0 13 per cent Elcctnc treatment and a supporting brace were 
advised for the left foot Gaslnc analysis and x-ray gave no 
evidence of disease of the stomach, intestines or gall-bladder 
Cases II and III illustrate paralysis of a single peripheral 
nerve m the absence of the neurologic signs commonly found in 
diabetes, namely , absent knee-jerks and diminished sensation to 
light touch Syphilis may be suspected in Case III, but we have 
a negative blood Wasscnnann, normal pupils normal sphincter 
control and normal reflexes 

DISCUSSION 

Changes m the deep reflexes of the leg ire doubtli-s the 
most common neurologic signs associated with diabetes nulhtus 



RAKE PARALYSES EST DLABETES MELLITTTS I439 


Paresthesias and diminution of light touch sensation also occur 
frequently Loss of tendon reflexes of the aim is much less 
common Kraus found a diminution or absence of the deep 
reflexes m 30 per cent of 450 cases of diabetes at the Vanderbilt 
Clinic Williamson has called attention to the loss of vibratory 
sense in diabetes, and Kraus has stressed the diminished sensa- 
tion to cotton -wool 

The pathlogic studies of Williamson, Schweiger, and others 
have demonstrated the occurrence of degeneration of the intra- 
medullar} fibers of the posterior spinal roots, with resultant de- 
generation of the central continuations of their fibers in the pos- 
terior columns These changes account for pseudotabes, are- 
flexia, diminution of sensation, and paresthesias Occasional 
instances of degeneration of the anterior horn cells have been 
reported, but, on the whole, there is surprisingly little evidence 
as to the nature of the changes in the central nervous system 
provoked by diabetes melhtus 

Clinicians have agreed m ascribing to diabetes a variety of 
neurologic lesions, yet there are few case histones of polyneuntis 
or of peripheral paralyses m the literature Kraus found only 
one instance of polyneuntis in 700 cases of diabetes at the 
Vanderbilt Clinic and that patient was also a chrome alcohohc 
The patient desenbed abo\ e is the only one m Joshn’s senes of 
more than 2000 diabetic patients The penpheral paralyses are 
doubtless more common The comparative infrequency of these 
conditions might suggest that no etiologic relationship to diabetes 
melhtus exists, but it is more likely that careful neurologic ex- 
aminations would reveal a greater incidence of lesions of per- 
ipheral nerves than has heretofore been supposed 

SUMMARY 

Three cases are reported illustrating 

(1) Polyneuntis occurring in the course of diabetes melhtus 
and chrome nephntis with nitrogen retention Rapid sub- 
sidence of symptoms under diabetic treatment 

f2) Parahsis of the peroneal nerve m diabetes melhtus not 
associated with the more frequent areflexia and loss of sensation 
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TYPES OF PURPURA IN INFANTS AND CHILDREN 

Definition and Types of Purpura Group I Purpura Due 
to Diminution in Number of Platelets m Circulating Blood 
Idiopathic Purpura Hemorrhagica, Lymphatic Leukemia, Aplas- 
tic Anemia Group II Purpura Not Readily Explicable on 
Basis of Blood Findings Symptomatic Purpura, Idiopathic 
Purpura 

Gentlemen I shall present to you this morning 4 cases 
characterized symptomatically by the presence of purpura, 
that is, the apparently spontaneous extravasation of blood 
beneath the skin In the first 3 of the cases we hai e at least a 
partial explanation of the mechanism by which the hemorrhages 
are brought about In the last case we are unable to demon- 
strate in the blood any adequate cause for the condition, but 
I present this to you because it represents a clinical type which 
should be recognized as such until w e are able to classify purpura 
on the basis of pathology or etiology 

Case I — B W , male, tv, o y ears old Family history and 
past history are not significant He had always been well up 
to three months ago, when he was taken ill with scarlet fever 
This was a moderately seiere illness and at the height of the 
exantliem the appearance of many pinhead-sized purpuric 
spots oi er the abdomen and lover legs were noted There 
was, hovexcr, no bleeding from a mucous membrane, and no 
ecchymoses were seen Late m the course of the illness he 
de\ eloped a right-sided otitis media which necessitated para- 
centesis tympani a discharge continuing up to one month ago 
Six weeks ago a spontaneous hemorrhage from the right side 

lOL- 5— 91 1441 
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of lus nose occurred The bleeding continued for about two 
hours as a constant 007 c when it ceased, possible due to pack- 
ing with gau7e soaked m 1 1000 cpmcphnn solution Twcnlx- 
four hours later he showed numerous fresh pinhcad-si 7 cd pur- 
puric spots oxer the extensor surface of the forearms, lower 
legs, and abdomen, and a dollar-sizcd ecchxmotic area appeared 
oxer tlic right shoulder In the evening of the same da) he 
again had a nosebleed from the same side of the nose I lie 
007ing continued for scxeral hours A nose and throat con- 
sultant could find no cause m the nose to account for the cpistaxis 
Phxsic.il examination was negatixe except for the purpuric 
signs, which were as aboxe described '1 99 4, P 120, R 25 
Unne negative Stools negative, no macroscopic blood A\ asecr- 
mann negatix e Pirquet test negatixe i-Rax of chest negatne 
Blood Bleeding time two hours (normal under three 
minutes) 1 

Coagulation time, fifteen minutes (normal, ccecn to 
twelve minutes) - 

Clot verx soft and not retracted at all after standing 
six hours at 37° C No ljsis 
Hbn 55 per cent , R B C 3,000,000 per cubic 
millimeter, W B C 10,S00 
Differential count Polymorphonuclear neutrophils 
50 per cent 

Lxmphocjtcs (all forms), 41 per 
cent 

Cndothehal leukoex tes, 3 per 
cent 

M> cloc) tes, 2 per cent 

Eosinophils, 1 per cent 
Tourniquet sign positixe 

Examination of the stained specimen showed slight nchromn 
of the red corpuscles but no abnormihtx in we and shape 
except for a few bottle- and flaskcd-shaped cells 'Jherc were no 
microcjtcs, fragmented cells or tailed cells 'I wo normoblits 
were seen in counting 200 white cells 1 he percentage of rctuu 
kited cells was 5 per cent No abortixe leul ocx tes were sun 
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There were 2 per cent of adult myelocytes Platelets were 
absent from the specimen examined By count they numbered 
22 000 per cubic millimeter s 

The patient was given a transfusion of 300 cc of whole 
blood by Dr Kimpton The bleeding from the nose immedi- 
ately ceased The bleeding time which before transfusion had 
been two hours, was now only fixe minutes There was no 
further bleeding from the mucous membranes, but, owing to 
the appearance of a crop of purpuric spots four days later he 
w as given a second transfusion of 300 c c There ha\ e been 
no bleeding, no purpuric eruptions and no ecchymoses since 
then Today the blood is entirely within normal limits 
Hbn , 75 per cent 
R 0,4000,000 
W C , 8600 

Platelets, 360 000 per cubic millimeter 
The ear ceased to discharge two weeks following the transfusion 
Since then the com alescence has been une\entful 

Discussion — Epistaxis is a frequent event in older mfants 
and young children Rarely is it a manifestation of a disturbed 
coagulation mechanism When persistent or especially when 
associated with bleeding from mucous membranes elsewhere 
or with purpuric spots or ecchymoses, graxe suspicion should be 
entertained that the bleeding is due to some Cause acting to 
reduce the number of platelets in the blood, and an examina- 
tion of the blood should be made forthwith The examination 
should be fairh complete and should embody the items aboxe 
mentioned 

A Student Could this be a case of hemophilia 5 
Dr Buckmax Xo Purpura is not a symptom of hemo- 
philia Moreoxer mucous membrane hemorrhages and ecchx- 
moses appear in hemophilia if at all, only after trauma and not 
spontaneously Also there is no family history ot hemophilia 
among his brothers or maternal uncles Hence from the historv 
alone we feel rather inclined to exclude hemophilia The blood 
examination prox es that this is not hemophilia In that con- 
dition the coagulation time is greatly prolonged but the clot 
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when it does form is often well retracted 'I he bleeding time 
is not prolonged, and the platelet"? arc cither normal or in- 
creased m numbers, but deficient in quality 

A Student In what conditions is the number of platelets 
in the circulating blood decreased* 

Dr Buckman In an infant of two j cars of age the following 
are the most frequently occurring conditions associated with a 
diminution in the number of platelets in the circulating blood 
Idiopathic purpura lncmorrhagica (essential thrombopenia), 
acute lymphatic leukemia, aplastic anemia and rarely certain 
infectious diseases, notably tuberculosis and diphtheria In 
later life wc should also include typhoid fe\cr, pernicious anemia, 
m)cIogenous leukemia, industrial poisonings, nolabh bcnrcnc 
(benzol), and some tumor infiltrating the marrow In this 
case there is no c\idencc that the patient has or has had diph- 
theria or tuberculosis It is interesting to speculate what rela- 
tion the scarlet fc\cr bears to the diminution of platelets It 
is possible that the toxin of this as well as of other infections 
might suppress the platelet-forming centers of the marrow 
Of that wc ha\ e no direct evidence Nor docs anx considerable 
percentage of the cases of idiopathic purpura htemorrhngicn 
follow scarlet fc\cr On the other hand, mam eases of idio- 
pathic purpura hasmorrhagica gix c a lnslorx , a<? did this patient 
of a hemorrhagic eruption during an attack of scarlet fc\cr or 
measles \\ c seem to be dealing, then with cither aplastic 
anemia, Ixmphatic leukemia, or idiopathic purpura hwmor- 
rhagica On examining the blood findings one is impressed 
with the abundant exidcncc of marrow actixilx in -o far as tin 
leukocx tes and crx throex tes arc concerned m the face of a 
marked thrombopema I lie condition is, therefore, not aplastic 
anemia 'I he difTcrcntnl count, except for the presence of 
mxclocxtes is entire!} normal, and there is no enlargement 
of the peripheral lxmph-nodcs and the spleen i» not palpable 
\\ e arc therefore not de 'ling with i e i-e of Ixmphalir 1< ul emi i 
The lnstorx, phx-icd examination and blood finding- are 
cntirelx consistent with a di igno-i- of idiop itlne purpur i hxmor- 
rhagica 
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Student What is the rationale of transfusion therapy m 
this condition? 

Dr Buckman It is supposed that the bleeding is due to a 
diminution in the absolute number of platelets A transfusion 
of fresh, unmodified, normal blood supplies platelets m sufficient 
numbers to restore the normal process of coagulation of the 
blood Since the hfe of the platelets is only from four to six 
days at the best, it often becomes necessary to repeat the trans- 
fusions at four- to five-day intervals That w as done once in 
this case This disease is characterized by attacks of thrombo- 
pema alternating 'with normal levels of platelets In each case 
we hope to be able to supply platelets by transfusion until such 
a time as the marrow again takes up its function of forming 
platelets 

Student Why is it not possible to prepare suspensions of 
platelets and inject such a suspension instead of blood? 

Dr Buckman Apparently the virtue of platelets hes in 
their bemg kept intact Moreoxer, we are not sure that it is 
onlj platelets that a transfusion of blood furnishes Apparently 
when platelets agglutinate they yield a substance which enables 
the blood to coagulate Blood does not coagulate unless and 
until the platelets clump After clumping the platelets are 
useless as an instrument for initiating coagulation Other things 
being equal, the quality of the clot depends on the number of 
platelets that ha\e agglutinated Non the substance that the 
platelets yield is Aery unstable and rapidly becomes mert 
Hence we cannot use an extract of platelets Moreoxer, no 
one has jet devised a means of prexenting the coagulation of 
platelets for longer than a xerx brief period of time Hence we 
use fresh whole blood because it is the easiest way of supplying 
fresh unagglutinated platelets 

Student Are there any substitutes for platelets’ 

Dr Buckman There are certain proprietary substances 
which arc alleged to accelerate the coagulation of blood when 
the delay is due to deficiency of platelets Some mx estigators 
report favorably on the use of such preparations as “coagulose” 
and “kephahn ” Any faith I haxe had m these has always led 
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to disappointment I bchcx e that the\ might be tried as .1 
local application not mtrax enough or subcutancouslx , but 
that the} should not be looked upon as a substitute for plate- 
lets (transfusion) It is true that fresh extract of tissue** not- 
abh lung tissue luxe a remarkable effect m hastening the 
coagulation of purpuric blood Prcsumabh platelets are con- 
stant!} }ielding their thromboplastie material to the tissues 
and tins is being constantly utilized or dcstro}td and con- 
stant!} replenished b} the solution of further platelets J hi- 
accounts for the fact that the bleeding time is prolonged m 
purpura lucmorrhagica but normal in hemophilia, whereas 
the coagulation time is prolonged in hemophilia but normal 
or onlx slight!} prolonged m purpura The number of plate 
lets m hemophilia is normal or increased The difiicultx seems 
to lie m the speed with which the} go into solution and \ icltl 
their thromboplastie substance Vet the tissues are richlx 
endowed with this substance in hemophilia I he bleeding time 
is found to be normal in hemophilia because a relatixcl} snnll 
qunntil} of blood is mixed with a rclatixelx large quantil} of 
tissue juice Hence also the absence of purpura in this disease 
On the other hand in determining the coagulation tunc we ha\t 
a rclatnel} large quantilx of blood mixed with a small number 
of platelets Hxcn though the platelets be normal in numbers 
the blood will not clot until lhe\ agglutinate which in hemo- 
philia max be sexcral hours In idiopathic purpuri li.emor- 
rliagie i the bleeding time is prolonged because the tissue* art 
xen poor m thromboplastie subst ince 1 lie coigulation lime 
max be normal because the platelets xxhich arc [irescnt xx ill at 
once agglutinate and these xx ill be sufficient to permit of the 
formation of sufficient clot to prexent the C'C ipe of scrum when 
one mxerts the tC't tube On examination of the ilot howexer 
it will be found to be xerx «oft loo'tlx woxtn md not relraettd 
Tnougli fibrin is formed in the norm d length of time to simul itt 
coagulation //. . tiro but the qutntitx of libnn formal is in- 
sufficient to prexent tlu ««vang of blood m ; o 

Stuu st How doxou lcrount for the presence of normoblasts 
and mxelocxtes in this pment s blood on tin first e\*min ition' 
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Dr Bu ckma n That is the reaction to hemorrhage Nor- 
mally the marrow reacts to a loss of about one-tenth or more 
of the blood volume by increased activity and by sendmg forth 
immature elements mto the circulation Hence after any 
brisk hemorrhage we find, normally an increased number of 
platelets, a leukocytosis with a few my elocytes, and an increase 
in the number of immature red cells The reaction is usually 
much more marked and more readily evoked of course in an 
infant than in an adult In this case w e see an attempt on the 
part of the marrow to react m the normal w ay It has done the 
best it could There are leukocytosis and myelocytes and also 
a number of normoblasts and other immature red cells The 
thrombopema is, of course, the outstanding feature of this 
blood 

Student What is the prognosis in this case? 

Dr Buckman That is a difficult question to answer This 
attack has been very mild He is, of course, apt to have recur- 
rences, any one of which may be fatal The mortality statistics 
of the disease for different ages are so sparse that they do not 
help us much We cannot say that the prognosis is better or 
worse under the circumstances than if he had dev eloped his 
first attack in early adult life The fact that this was a mild 
and easily controllable attack leads us to hope that future 
ones may be of a similar nature and that possibty they may 
disappear entirely This, however, is mere speculation The 
answer is that we do not know If at any time in the future 
an operation becomes necessary , his blood should be examined 
and even though normal a donor should be at hand ready to 
be used if needed Every attempt should be made to prevent 
bruising of the skm and mucous membranes It would be a 
good thing if some member of the family of the same iso-agglu- 
tination group as this child were always within call so that no 
time would be lost if transfusion became imperative 
Student What is the etiology of the disease-* 

Dr Buckman At the present time the etiologv of the 
clinical cntitv idiopathic purpura hemorrhagica is entirely 
unknow n 
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Case II — H T 1 his patient is a girl three and a half xcar> 
old Both parents are living and veil There ha\c been no 
other children The familx historx is cntirelx negatixe She 
herself has alwaxs been well and has seemed normal in exerx 
wax until six months ago, when she had a fairlx severe attach 
of measles She rccox ered from this xxilhout anx complications 
and has been well until the onset of the present illness, four 
w eehs ago At this time she had an acute respirators disturbance 
characterized bx con za and drx ness and soreness of the throat 
She also complained at the time of some submaxillar} tender- 
ness on both sides There seemed to be no fc\ cr She w as sick 
onl} for three daxs, and it was thought she had entirch rc- 
cox cred One xxeeh later, howexer her mother noticed the 
appearance of a crop of purpuric spots ox cr the forehead T hese 
disappeared in the course of a xxeeh, but ten daxs ago she xxas 
struck oxer the left shoulder b} a falling broom Oxer the 
left scapula region a palm-sized cccliymotic area at once appeared 
and has remained The mother has commented on the dis- 
proportion bctxxccn tlic lightness of the bloxx and the sexcritx 
of the bruise Three daxs ago an ccchymolic area the size of 
a dollar seemed spontaneously to appear over the right buttock, 
and }cstcrdax another group of purpuric spots xxas obserxed 
ox er the right side of the forehead The mother thinks she lias 
become somcxxhal paler than usual during the past xxcck and 
sax s that she is x cry listless and uninterested m her pla} She 
complains of no pain anyx\ here Her appetite has been xerx 
poor, but she drinks a great deal of xxatcr There has been no 
bleeding from mucous membranes 

On phxsical examination xxc note a fairly xxcll-dcx eloped, 
rather poorlx nourished but distmctlx not emaciated, rather 
pale, and obxiouslx sick little girl T 100 6, P 120, R 2S 
Oxer the right side of the forehead there is a dollar-sizcd arei 
made up of innumerable pinhead-sized hemorrhagic spots 
Similar clusters of spots are seen oxer both shins and there arc 
scxeral mdixidual hemorrhagic spots spar-clx scattered oxer 
the abdomen and the left thigh antenorlx The mdixidual 
lc«ion is a macule and does not partal e of the nature of an 
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urticanal w heal Some of the individual lesions over the abdo- 
men have a central portion which is darker than their brownish 
periphery The abdominal purpunc lesions are somewhat 
larger than those seen elsewhere, but no one of them is larger 
than the head of a carpet tack Over the left scapula is a palm- 
sized mottled area and a similar area is seen over the left but- 
tock The bones and joints are normal Scalp and hair not 
remarkable Ejes, ears, and nose normal The teeth are m 
farr condition The mucous membrane of the oral cavity is 
dry, but not red The tonsils are very prominent but not 
apparently the site of infection, and there is \ ery little detritus 
m the crypts There is no evidence of past or present oozing 
of blood from the mucous membrane of nose, mouth or throat 
The submaxillar} glands are not enlarged on either side There 
are three almond-sized glands m the left posterior cervical 
chain and a smgle pea-sized gland m the right posterior cervical 
cham The glands m the left posterior cervical chain are hard 
and discrete In both axilla; are walnut-sized masses of glands 
A smgle bean-sized gland is felt in the subcutaneous tissue of 
the left arm on its postero-exterior surface about half-wav 
from the shoulder to the elbow The epitrochlears are not 
palpable There are three almond-sized glands m the left 
groin, a smgle gland of similar size m the right groin and two 
pea-sized glands in each popliteal space The chest is normal 
The level of the abdomen is that of the thorax There is no 
spasm, tenderness, or rigidity No evidence of free fluid The 
loner edge of the liver is felt 2 cm below the costal margin m 
the middavicular lme The loner border of the spleen is felt 
6 cm below the costal margin m the middavicular lme The 
nght border of the spleen extends to the midlrne of the abdomen 
No notch is felt The spleen is fairh soft and not tender There 
are no hernia; Genitalia normal Reflexes normal No spasm 
and no paralysis No edema anyn here 

Laboratory Findings — The Wassermann tests of both parents’ 
and patient’s serum are negativ e The Pirquet tuberculin 
test is negative Roentgenogram of the chest shows a few 
dightlv enlarged glands about the nght hilus but is otherwise 
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negative The urine and stools are normal The blood mor- 
phology is as follows 

Bleeding time, seven minutes 

Coagulation lime, six and one-half minutes Clot very soft 
and poorly retracted No lysis 
Hbn 35 per cent R B C 2,100,000 per cubic millimeter 
Platelets, 14,000 per cubic millimeter 
White corpuscles, 31,000 per cubic millimeter 
Differential count Polymorphonuclear neutrophils, 115 per 
cent 

Endothelial leukocytes, 6 per cent 
Eosinophils, 1 per cent 
Myelocytes, 4 9 per cent 
Young lymphocytes, 8 per cent 
Mature lymphocytes, 30 2 per cent 
Old lymphocytes, 38 4 per cent 

Examination of the stained specimen shows the following 
The prevailing si/c of the red cells is normal There is no varia- 
tion in size and shape and no achromia Three crythroblasts 
were seen m counting 500 while corpuscles The platelets arc 
very markedly diminished There are no abortive leukocytes, 
but there arc 8 per cent of very immature lymphocytes These 
are large cells, larger than mjelocytes, with a hyaline, grayish- 
blue, non-granular cytoplasm and a relative])' small dense, 
homogeneous, and dccpl) staining round nucleus Some of 
these cells show “budding” in the cytoplasm periphery 

Discussion — Let us consider first the clinical evidence, the 
history, and the physical examination We cannot make a 
diagnosis on that alone, but we can limit the possibilities We 
naturally think of acute lymphatic leukemia, idiopathic purpura 
haimorrhagica, idiopathic purpura, tuberculosis, syphilis, and 
Hodgkin’s disease Tuberculosis and syphilis are rendered 
unlikcl) by the history and the absence of other signs of these 
diseases The negatne Pirquct and Wasscrmann tests help 
further to exclude these conditions Idiopathic puqiura fre- 
quently follows an acute pharyngitis or tonsillitis such as this 
child might have had four weeks ago But generalized glandular 
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enlargement does not occur m this condition or m idiopathic 
purpura hsemorrhagica when either is present alone Clinically, 
then, the case is one of acute lymphatic leukemia or acute 
Hodgkin’s disease 

A Student Could this be glandular fever* 

Dr Buckhan Glandular fever and acute and subacute in- 
fections of the tonsils and smuses might cause glandular enlarge- 
ment, but such extensive purpuric manifestations are not seen 
in such conditions 

We must turn to the blood histology in order to make a 
diagnosis A preponderance of lymphocytes even oxer 70 
per cent , and even with a total white count of 31 000 does not 
in itself signify lymphatic leukemia It does however, rule out 
Hodgkin’s disease as far as it can be ruled out without a biopsy 
of a gland It is the presence of the immature lymphocytes 
which makes us think that this must be lymphatic leukemia, 
and with this diagnosis all the data are entirely consistent 

A Student How do you account for the anemia and the 
purpura* 

Dr Buckmax Presumably the mechanism of the process is 
as follows The lymphoid tissue hyperplasia infiltrates so to 
speak, the bone-marrow, suppressing all the activities of the 
marrow As a result w e hav e a diminished output of platelets 
Ted cells and my elogenous leukocytes The myelocytes winch 
were seen are not an indication of mcreased marrow activity 
They are frequently seen in lymphatic leukemia being pushed 
out like the ery throblasts from the marrow before they are 
mature The anemia is thus of the nv\ elophthisic ■variety and 
not due to increased blood destruction This is further evi- 
denced by the normal morphology of the red cells As a result 
of the anemia we have the symptoms of weakness listlessness 
and loss of appetite As a result of the paucity of platelets we 
have the purpura 

A Student At what level of platelets do purpunc manifes- 
tations occur* 

Dr Buckman Generally speaking we mav expect pur- 
puric manifestation's when the platelets fall below 60,000 per 
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cubic millimeter When they fall below 30,000 we expect 
spontaneous mucous membrane hemorrhages It is remark- 
able that mucous membrane hemorrhages have not yet occurred 
in this case They undoubtedly will occur very shortly On the 
other hand, it must be borne in mind that sometimes purpuric 
lesions occur in lymphatic leukemia with a relatively high plate- 
let count, and in this case the purpura is not due to the throm- 
bopema 

Student What is the treatment of the disease? 

Dr Buckman There is no satisfactory treatment of acute 
lymphatic leukemia In young individuals the disease runs 
an extremely rapid course and terminates fatally in six to ten 
weeks Radiation, either v-ray or radium, which has a definite 
place in the treatment of the chronic type of the disease, might 
be tried, but will probably have no effect Transfusion will 
temporarily arrest the purpura, but will not otherwise influence 
the disease The treatment at present must consist chiefly 
of efforts to make the patient comfortable 

Case m — The patient is too sick to be brought before the 
clinic Hence I shall have to reate to you the history, physical 
examinations, and laboratory findings The patient, J J , 
is a girl eight years of age The family history and past history 
are entirely negative She was perfectly well three months 
ago Shortly after this her mother noted that she was very 
pale, whereas formerly she had always had "rosy cheeks ” 
A week later she complained of breathlessness and weakness, 
■which together •with the increasing pallor persisted Two 
months ago a few purpuric spots were noticed over the shins 
The next day a hemorrhage from the nose occurred and she 
w r as brought to the hospital She had not seemed feverish, 
had not vomited, and had complained of no pain The nasal 
hemorrhage had ceased w'hen she reached the hospital T 
102° F , P 160, R 30 

Physical examination at the time showed a very marked, 
w'hite pallor There were a few' pmhead-sized purpuric lesions 
sparsely scattered over the lower legs and abdomen In each 
axilla there w ere similar purpuric spots of a lighter color Except 
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for these findings and the evidence of recent hemorrhage from 
the right side of the nose and an obviously rapid heart, the 
physical examination w as entirely negatii e 

Dr Buckjian From this story and physical examination 
what conditions would you think oP 

A Student Aplastic anemia and lymphatic leukemia 
Dr Buckman Yes And I shouIdLadd acute endocarditis, 
Streptococcus hemolyticus septicemia, and perhaps typhoid 
fe\er We cannot make an absolute diagnosis without further 
evidence The urrne and stools were negatne Blood exami- 
nation showed the following 

Hemoglobin, 20 per cent R B C , 600,000 per cubic milli- 
meter 

Reticulated R B C , 0 1 per cent * 

White cell count, 3800 per cubic millimeter 
Differential count Polymorphonuclear neutrophils, 32 per 
cent 

Eosinophils, 1 per cent 
Endothelial leukocytes, 3 per cent 
Lymphocytes, 64 per cent 

Examination of a stamed specimen re\ealed the following 
The morphology of the red cells was normal and there was no 
achromia No microcytes and no fragmented cells were seen 
The average size of the cells w as normal There were no abor- 
ts e or immature leukocytes seen Platelets w ere exceedingly rare 
Coagulation time, twelve minutes Clot very soft and not 
retracted after six hours of incubation No lysis 
Bleeding time, eighteen minutes 

Fragility test hemoly sis begins at 0 35 per cent sodium 
chlond concentration and is complete at 0 30 per cent (Normal 
control hemoly sis begins at 0 40 per cent sodium chlond con- 
centration and is complete at 0 30 per cent ) 

This blood-picture is \ eiy charactenstic Evidently a cessa- 
tion of activity of all the myelogenous elements has occurred, 
leaving only the lymphocytes in then normal numbers Note 
that the morphology of the red cells is normal in spite of a \en 
ere degree of anemia 
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The results of the fragility test are verj interesting This 
test is performed by setting up a series of about 20 small test- 
tubes, to each of which is then added 1 c c of hypotonic sodium 
chlond solution in diminishing concentration from 0 60 to 0 20 
per cent In each successive tube the concentration of sodium 
chlond is 0 02 per cent less than in the tube immediately pre- 
ceding it To each tube is now added 0 1 c c of washed red 
cells The tubes are shaken and allowed to stand four hours 
in the ice-chest At the end of this time the concentration of 
sodium chlond in the tube in which the first tinge of pmk is 
seen is noted and likewise the concentration of sodium chlond 
m the tube in which hemolysis is first observed to be complete 
This latter end point may be determined colonmetncallj by 
comparing the color in the tubes in the rack with the color 
imparted to a solution of red cells made by adding 0 1 c c of 
cells to 1 c c of distilled water in a precisely similar tube Nor- 
mally the values for these two limits are 0 40 and 0 30 per cent 
respectively, the span being about 0 10 per cent In some 
conditions, such as hemolytic jaundice, hemolysis maj begin 
at a much higher concentration of salt, increased fragility, and 
the length of the span may also be increased In this case 
there is a slightly diminished fragility and a definitely diminished 
length of span, only 0 06 per cent This presumably mean* 
that the cells approach one another in their properties and is 
evidence of aplasia 

A further test was done m this case m our attempts to deter- 
mine whether the anemia was of mj elophtlusic or of hemolytic 
nature This is a sort of fragility lest in which blood-scrum 
of known concentration besides salt solution is used I devised 
this test two years ago, and since that time Dr Horrall and I 
believe we have collected sufficient data to establish its value 

1 he results of the test m the case of this patient arc showm 
in the chart The vertical columns, as indicated by the legend, 
refer to the different solutions in w Inch the cells w ere suspended 
hypotonic sodium chlond solution, hypotonic patient’s scrum 
and hypotonic normal serum of the same iso-agglutmation group 
as the patient’s serum In each case the concentration of the 
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solution in the tube in -which hemolysis was observed to begin, 
and in the tube m which hemolysis was observed to be com- 
plete were determined cryoscopically and the results translated 



Fig 277 


mto equivalent concentrations of sodium chlond, the ordinates 
The spaces enclosed by the heavy lines indicate the limits of 
resistance of normal cells both to beginning and complete hemol- 
>sis when the\ arc placed in salt solution in hypotonic normal 



THOMAS E BUCKMAN 


I4S 6 

scrum, and m their own serum, autogenous hemoljsis '1 lie 
solid blue lines indicate the behavior of the cells and scrum m 
this particular case The dotted vertical lines indicate the 
maximal and minimal normal spans of hemolysis in salt solution 
and m serum Hence m Column I we have a comparison of the 
cells of tins patient with normal cells with respect to their deport- 
ment toward hypotonic sodium chlond solution The cells 
are thus seen to be distinctly less fragile than normal and also 
to exhibit a shorter span than the minimal span of normal cells 
m salt solution In Column II we have a comparison of the 
patient’s cells with normal cells as regards their behavior toward 
hypotonic normal serum Except for a slightly shortened span 
there is no abnormality revealed here In the third column 
the influence of the patient’s serum on normal cells of the same 
isohemolytic group is compared with the influence of the scrum 
of a normal individual on the cells of another normal individual 
of the same isohemolytic group That is, Column III measures 
the hemolytic activity of the serum In this case it is within 
normal limits In Column IV the behavior of the patient’s 
cells toward the patient’s own serum is compared with the 
behavior of the cells of a normal individual toward that in- 
dividual’s own scrum In this case there is a markedly diminished 
fragility of the patient’s cells toward her own scrum So far 
as this test is concerned, we may summarize the situation with 
respect to this individual case by saying that the red corpuscles 
show a slightly diminished fragility toward hypotonic salt 
solution and a greatly shortened span in salt solution With 
respect to the influence of the patient’s serum on the patient’s 
cells there is evidence of a sparing action, whereas the patient’s 
serum does not behave abnormally toward normal cells In 
other words, the patient’s scrum is not hemolytic The patient’s 
red corpuscles are distinctly less fragile than usual in their 
own scrum and arc presumably approaching the same age as 
indicated b) the short span In anemia due to hemorrhage 
we get the same picture except that the span is not shortened 
The mechanism seems to be then as follows As .1 result of the 
anemia a compensatory sparing action is developed by the 
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serum toward its own cells As a result of the aplasia, cells that 
remain m the circulating blood are approaching more and 
more the same age, and hence we get a short span In anemias 
m which intravascular hemolysis occurs, pernicious anemia, 
Streptococcus hemolyticus septicemia, lead-poisoning, we get 
the opposite a longer than normal span and an increased fragility 
of cells toward their own serum 

The marrow in this case is surely aplastic The question 
arises, What is the cause of the aplasia 5 Lymphatic leukemia 
might produce such a picture But a leukopenia without any 
abnormal lymphocytes and without any glandular enlargement 
is a rare finding m a case of lymphatic leukemia which has not 
been treated by radiation It is conceivable that typhoid fever 
might produce this picture Blood for culture was taken on 
admission and on two successive occasions All specimens 
were negative Three Widal tests and two cultures of the stools 
were negative Besides, there have been no signs of typhoid 
fex er — palpable spleen, roseola, etc, and the clinical course 
has not simulated typhoid fe\er in any way Streptococcus 
hemolyticus septicemia might cause a severe anemia and termi- 
nally a leukopenia and a thrombopema But in such a case the 
anemia would almost surely be of the hemolytic type We 
should expect to see variations in the size and shape of the 
red cells with microcytes, fragmented cells, and tailed cells 
appearing We should expect the cells to be very much more 
fragile than normal toward their own serum rather than less 
fragile as they are Also we would expect an mcrease rather 
than a diminution m the number of reticulated cells The 
normal number is about 1 per cent or under In this patient 
there are only about one-tenth as mam These cells are pre- 
sumably young cells and an increase in their numbers usually 
signifies increased marrow activity Moreoxer three blood- 
cultures were negatix e and there is no evidence of a focal infec- 
tion anywhere in this patient 

Subacute and acute endocarditis are frequently associated 
with a severe anemia and often with purpura In such cases, 
howexer there is usually no diminution in the number of plate- 
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lets, and a leukocytosis rather tlian a leukopenia is the rule 
In endocarditis the purpura is probably never due to thrombo- 
pema It is probably the result of local vascular changes or 
the result of emboli In the latter case the individual lesions 
often show a dark central area surrounded by a lighter border 
In this particular case the rapid pulse and the fever are the 
only other features that suggest endocarditis It cannot be 
positively ruled out, but if it is present there must be some 
other condition also present to cause the aplasia 

There are two possibilities A tumor infiltrating the marrow 
and some to\ic substance (benzene) Tumor of the marrow 
cannot be excluded It does occur We have no knowledge 
that this child had access to benzene Still there might hax’e 
been some other substance which was causing the aplasia 
When we cannot find a cause for aplasia we make a diagnosis 
of primary aplastic anemia Such was and still is the diagnosis 
on this case 

Student Could tins be a terminal phase of pernicious 
anemia? 

Dr Buckman Theoretically, yes, practically, exceedingly 
unlikely, and for the following reasons Pernicious anemia is 
exceedingly rare at the age of eight years Gastric contents 
analysis has been performed twice in this case, and in both 
instances free hydrochloric acid has been found Free hydro- 
chloric acid almost never occurs in pernicious anemia, although 
some individuals without free hydrochloric acid m their stomach 
contents certainly do not have pernicious anemia Moreox’cr, 
the anemia is distinctly not of a hemolytic type Finally, the 
clinical course of pernicious anemia is wanting in this case 
The absence of neurologic signs and symptoms and the absence 
of previous gastro-mtestmal symptoms do not rule out pernicious 
anemia They may be absent in any case, and the neurologic 
findings are especiallj prone to manifest themselves onlj in 
adults I think we must rest then with a diagnosis of primary 
aplastic anemia The aplasia evidently began something over 
a month before she entered the hospital The first symptoms 
were those of anemia— pallor, breathlessness, fatigue, anorexia, 
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followed later by tachycardia Then followed the purpura as 
the platelets became involved and finally, the nasal hemor- 
rhage The leukopenia, of course, gave rise to no symptoms 

The natural course of this disease is progressively down- 
ward to a fatal termination in from five to eight weeks after 
the first symptoms are observed There is no known agent 
which will retard the progress of the disease However, in 
the hope that the toxic substance causmg the aplasia might 
cease to act or be neutralized or be eliminated we have con- 
tinued to advise transfusion In the past seven weeks Dr 
Kimpton has given to this patient rune infusions of whole blood 
Her blood-picture is essentially the same now as at entrance 
except that she is much less anemic Her red cell count this 
morning is 3,100,000 and she is distinctly less dyspneic than at 
entrance She has to be transfused every five or six days 
Otherwise she would bleed to death In other words, it is the 
life of the platelets (four to six days) that controls the frequency 
of the transfusions The life of the red cell is probably at least 
thirty day's, and. hence these cells accumulate 

The outlook for this little girl is almost certainly unfavor- 
able Rarely a recovery following many transfusions has been 
reported Transfusion merely tides the patient over for a few 
days Yet there is no other treatment Whole blood is prefer- 
able to citrated blood in this condition because w e wish to intro- 
duce as many platelets as possible 

These 3 cases, idiopathic purpura hremorrhagica, acute 
lymphatic leukemia, and aplastic anemia, illustrate the most 
frequent types of purpura due to a diminished number of plate- 
lets seen m infants and children These diseases also are the 
commonest causes of pathologic mucous membrane hemor- 
rhages in infants and children, and should always be suspected 
when either of these signs is present and particularly if both 
are present s 

Purpura, however, with or without mucous membrane 
hemorrhage, frequently occurs in infants and children without 
there being any demonstrable abnormality in the histology of 
the blood Such a case is the follow mg 
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Case IV — H Y G This is a boy seven years of age Both 
parents are living and well and there is no family history of 
hemophilia, purpura, tuberculosis, syphilis, or other disease 
that has any bearing on the present condition There is one 
other younger child living and well The patient had measles 
at two years, whooping-cough at five years, and scarlet fever a 
year ago From each of these he recovered apparently com- 
pletely and except for these illnesses he has always been well 
Three days ago he awakened m the early morning with a severe 
pam m the region of the umbilicus The pam made him cry out, 
but the mother says he could not localize it very well Shortly 
afterward he vomited a small amount of greenish material 
Tins seemed to relieve the pam somewhat, but he continued 
to complain of abdominal discomfort until he was brought to 
the hospital the morning of the same day Before coming to 
the hospital he had one stool about which the mother noticed 
nothing unusual On admission he appeared as a well-nourished 
and well-developed boy moderately sick, but not apparently 
m pain T 101° F , P 120, R 25 The bones and joints w ere 
normal Scalp and hair clean There was no glandular enlarge- 
ment The skin showed no eruption of any kind The examina- 
tion of the eyes, ears, nose, and throat revealed no abnormality 
The chest was resonant throughout, the breathing normal, 
and there were no rales The heart was normal There was 
much voluntary spasm of the abdomen, but no definite localized 
spasm or tenderness Liver and spleen not felt No hernia 
Genitalia normal No spasm or paraljsis of the extremities 
Reflexes equal and normal No edema The urmc was normal 
The blood showed the following 

Hbn SO per cent , R B C 4,000,000, W B C S000 
Differential count within normal limits 
A surgical consultant thought there was no operable condi- 
tion in the abdomen During the afternoon he passed a verj 
dark stool m which occult blood was demonstrable He im- 
proved markcdlj during the evening, but again complained of 
pain m the abdomen jeslerday morning At this time there 
were noticed for the first time sc\cral puqiuric spots over the 
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abdomen and two quarter-sized hemorrhagic blebs o\er the 
right tibia These lesions, but no new ones, are still present, 
as you see A second examination of the blood was made } ester- 
da} afternoon and revealed the following 

Hbn 78 per cent, R B C 4 000,000, W B C 8800 
Differential count Polymorphonuclear neutrophils, 6S per 
cent 

Eosinophils, 1 per cent 
Endothelial leukocytes, 6 per cent 
Lymphocytes, 25 per cent 

Examination of a stamed film showed the red cells normal 
in ever}’ respect There were no abortive or immature leuko- 
cytes The platelets appeared abundant m numbers 
Platelet count, 340,000 
Bleeding time, two and a half minutes 
Coagulation tune, thirty minutes Clot poorh retracted 
after six hours of incubation No lysis 
Further laboratory data Roentgenogram of chest negatrv e. 
Pirquet test, negative 

Today he seems xery much better (T 98° F , P 90, R 24) 
Discussion — This is a case m which we have both purpura 
and mucous membrane hemorrhages and, except for the pro- 
longed coagulation time and rather poorly formed clot, a normal 
blood It is obvious that the purpura and mucous membrane 
hemorrhage are not caused b} am of the factors which were 
operative m any of the previous cases that I haxe shown >ou. 
The most important question to decide now is whether the 
purpura is a manifestation of some underlying disease or whether 
it m itself is a disease entity That is is this symptomatic 
purpura or idiopathic purpura or is this a case of that rare 
condition, purpura fulmmans The commonest diseases m w hich 
purpura is a symptom are epidemic meningitis, typhoid and 
typhus fever, syphilis, tuberculosis, endocarditis and certam 
chronic non-mfectious diseases, especially chronic nephritis 
Drugs, especial!} lodids, bromids, atropin, sahcjlates, and 
mercury ma) also cause a purpuric eruption There is no evi- 
dence that he has am of these diseases above mentioned, and 
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so far as can be determined he has not been taking any drugs 
whatever It is doubtful, then, if the purpura in tlus case 
is a manifestation of some underlying disease Moreover, the 
fact that he is getting better proves that this is not purpura 
fulminans We are left, then, with idiopathic purpura, albeit 
with hemorrhages, as the most likely diagnosis in this case 
Idiopathic purpura may manifest itself simply as purpura, 
without any other symptoms It may take the form of a hemor- 
rhagic urticarial eruption or of an erythema Often when of 
the latter type there is a history of previous tonsillitis, Schocn- 
lein's peliosis The purpura may coexist with arthralgia, rheu- 
matic purpura, or with visceral lesions, especially hemorrhages 
from the intestinal mucosa, as it did in this case, when the 
condition is usually spoken of as Henoch’s purpura 

A Student What is the significance of the prolonged 
coagulation time? 

Dr Buckman I do not know It is commonly said that 
no demonstrable alteration in the coagulation mechanism exists 
m idiopathic purpura and that the extravasation of blood is 
probably due to changes in the vessel walls I have noticed a 
slightly but definitely prolonged coagulation m several cases of 
idiopathic purpura I think this may indicate that the condi- 
tion is a form of allergy, although the study of these cases by 
the cutaneous application of proteins has been disappointing 
A Student What is the prognosis? 

Dr Buckman Excellent He may have further attacks 
These may be more severe and last longer than the present one, 
but the chances for recover}' from any given attack arc good 
There is no satisfactory treatment of the disease The tests 
for protein sensitization might be tried It is probable, how- 
ever, that more information will be yielded by a study of the 
serum prccipitins in these cases than by the cutaneous reactions 
It would be difficult to determine the value of withholding 
certain proteins from the food except m cases where the attacks 
are very frequent, inasmuch as the disease tends to disappear 
spontaneously with advancing age 

The types of puqiura w Inch I have demonstrated this morn- 
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ing may, of course, occur at any age Certainly this is true of 
idiopathic purpura haemorrhagica Nevertheless, aplastic anemia, 
acute lymphatic leukemia, and idiopathic purpura are seen 
more commonly m children than in adults, and together with 
hemorrhagic disease of the newborn and hemophilia they con- 
stitute the principal causes of pathologic hemorrhage m earh 
life 

In conclusion, let me recommend to you certain original 
articles for the further elucidation of the subject of purpura 

1 Minot, G R. Studies on a Case of Idiopathic Purpura Haemorrhagica, 

Amer Jour Med Sci , 152, 48, 1916 

2 Lee, R I , Vincent, B The Coagulation of Normal Human Blood, Arch 

Int Med , yol 13, p 39S, 1914 

3 Buckman, T E , Halhsey , J E Studies in the Properties of Blood- 

platelets, Jour Amer Med Assoc , vol 76, p 427, February 12, 1921 

4 Cunningham, T D A Method for the Permanent Staining of Reticulated 

Red Cells, Arch Int Med , vol 26, p 405, 1920 

5 Minot, G R. Diminished Blood-platelets and Marrow Insufficiency , Arch 

Int Med , vol 19, p 1062, 1917 
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LESSONS TO BE LEARNED FROM REPEATED GLUCOSE 
TOLERANCE TESTS 

During recent years numerous articles hat e appeared in the 
literature dealing with the subject of glucose tolerance tests m 
various types of disease Prominent among the disease condi- 
tions so studied have been hyperthyroidism, chronic arthntis, 
hypertension, carcmoma, ulcer of the stomach or duodenum, 
obesity, and diabetes Certain observers ha\e gone so far as to 
claim that variations m the reaction of the individual to a 
glucose test-meal are of distinct diagnostic import Such claims 
ha\e been made especially for chrome arthntis and for stomach 
ulcer or carcmoma In fact, so many claims have been made 
for the test and so mam \anations in reactions ha\e been 
reported that one is forced to conclude that sugar tolerance 
studies are either of tremendous but unappreciated value or of 
no value at all It is not the purpose of this paper to review 
the n ork done on sugar tolerance tests or to attempt any stand- 
ardization of the test , 1 regardless of the fact that such a stand- 
ardization of a alues is necessary, but merely to raise the ques- 
tion of the practical \ alue of such tests in the study of a gi\ en 
condition, that of doubtful or mild diabetes 

Ordinanh, the diagnosis of diabetes melhtus is a simple 
matter, but in am large hospital clinic cases are constantlj 

1 In a paper not ■set published Horace Gra\, of Boston, has made an ex- 
ten'ne renew of 900 sugar tolerance tests in the literature, with particular 
reference to the range of normal reactions and to the various tvpes of test- 
nieils in u«e 
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found where the diagnosis is doubtful In general, these cases 
may be divided mto two groups 

(1) Cases of persistent glycosuria regardless of the diet 

( 2 ) Cases of only occasional glycosuria 

Of course, it is well known that there are certain types of 
disease conditions other than diabetes where sugar sometunes 
appears in the unne and where the reaction to a glucose meal 
may be abnormal Prominent among such conditions are neph- 
ritis, 113 'pertension, arteriosclerosis, chrome arthritis, carcinoma, 
cirrhosis of liver, gall-bladder disease, head injuries, injuries to 
the long bones, and endoerm disturbances, particularly of the 
thyroid, adrenal, and pituitary glands The cases presented m 
this paper, however, are cases in which the only clinical evidence 
of diabetes has been glycosuria and where there have been no 
complicating conditions 

For many years glucose tolerance tests of one hind or another 
have been in more or less common usage It is, however, only 
during recent j'ears that the study of the blood-sugar has been 
taken into consideration For example, it is a common practice 
among msurance companies to give a doubtful case of diabetes 
100 grams of glucose and then to test the urine for sugar at, 
say, a two-hour interval following the injestion of the glucose 
It has been shown, however, by many observers that this prac- 
tice is not sufficiently accurate because it does not take into 
consideration the blood-sugar content Furthermore, there 
have been various types of test-meals, in more or less common 
usage, as a means of determining sugar tolerance Probably 
the most common type is the one mentioned above, that of 
giving 100 grams of glucose 

Recently Janncv and Isaacson 1 have suggested a tolerance 
test whidi consists of the following technic 

( 1 ) Patient is given 1 5 grams of glucose per kilogram of 
body v eight This glucose is dissolved in water of an amount 
equivalent to 3 c c of water per gram of glucose The resulting 
solution is fla\orcd with either lemon- or orange-juice 

(2) The patient \oids before the solution is given and again 
1 References, Jour Amor Med Assoc , 1918, \o! 70, p 1131 
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two hours after the solution is given (a collection of urine at the 
end of one hour as well as at the end of two hours is probably 
more advisable) 

(3) Blood-sugar determinations are made at the beginning of 
the test period and at the end of forty-five minutes or one hour 
and at the end of the two-hour period 

(4) The test is begun following a twelve-hour fasting period 
and the patient receives nothing to eat or drink during the tune 
of the test 

During the past three years some 400 tolerance tests ha\e 
been done at the Boston City Hospital according to the technic 
described above No claim is made that this particular tolerance 
test is the most advisable and, as a matter of fact, it is doubtful 
if anyone can make such a claim for any sugar tolerance test at 
present in use Our chief reason for using the above-mentioned 
test is that the studies were begun with this test, and it has been 
our desire to continue our observations without changing the 
technic of the test. 

Just as there is a doubt as to the proper land of sugar toler- 
ance test, so there is considerable doubt as to what constitutes 
the normal reaction to a glucose meal For example, if a 
normal individual is given a glucose meal such that he is getting 
1 S grams of glucose per kilogram of body weight, the reaction 
as studied by both the urine and the blood-sugar may vary 
considerably Table I represents a study of 8 normal young 
persons It will be noted that the blood-sugars at the end of 
the first hour show a moderate rise and that the blood-sugars at 
the end of the second hour come down to within one or two points 
of the fasting figure, or ei en below the fasting figure It will 
also be noted that m no case w as sugar found in the urine 

Howe\ er, in the study of normal cases other observers ha\ e 
noted that the blood-sugar at the end of the first hour some- 
times shows a \ery sharp rise, going as high as 0 17 per cent or 
e\ en higher, and that at times the blood-sugar at the end of the 
second hour does not return to within one or two points of the 
fasting figure Furthermore, it has been noted that at times 
normal individuals excrete small amounts of sugar in the urine 
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following such a test It would seem, therefore, that there 
might be considerable doubt as to what is normal and what is 
abnormal following a glucose meal We are at once, then, con- 
fronted with the fact that there is a considerable variation m the 
type of test-meal used, and that there is often considerable 
doubt concerning the normal reaction 

In addition, we are also confronted with the question as to 
whether or not a glucose meal does permanent harm It is con- 
ceivable that m a case where the pancreatic function is near or 
at the breaking point, an unusual load of glucose might do per- 
manent harm All of these things must be borne m mind in 
attempting to find any practical application for glucose tolerance 
tests But it is probably fair to say that if glucose tolerance 
tests have any practical value at all, the tests should be of ser- 
vice in the study of the types of cases presented in this paper 
The following is a record of a few of the cases which haic 
been under observation at the Boston City Hospital 


NORMALS 


Case Numbers 

Fasting blood sugar 
Blood sugar one hour after glucose 
meal 

Blood sugar two hours nftcr glucose 
meal 

G!>co'una 


1 2 3 4 5 6 7 8 

Percentages — 

0 07 0 08 0 076 0 08 0 07 0 098 0 09 0 065 

0 09 0 085 0 08 0 09 0 08 011 0 085 0 09 

0 08 0 076 0 07 0 08 0065 010 0 085 0 08 

00000000 


Group I Case I — A F L , age forty Patient gives a history 
of having shown sugar m the urine for a period of ten years fol- 
lowing an attack of scarlet fever During this period he has 
had practically none of the classical symptoms of diabetes w'lth 
the exception of some weakness and considerable nervousness and 
irritability He has been under treatment more or less of the 
time, going from one physician to another, but, despite rigid 
dietary measures, states that he has never been sugar free He 
feels that a good deal of his weakness and nervousness has been 
due to the methods of treatment rather than to the disease itself 
When first seen m May, 1921 his fasting blood-sugar was 
0 06 per cent He remained in the hospital for ten days, during 
which tune his urine constantly showed from 0 2 to 0 8 per cent 
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of sugar despite the fact that he was on a rigid diet and had a 
starvation period of two da)s At the time of discharge his 
fasting blood-sugar was 0 07 per cent , and a blood-sugar taken 
two hours after a fairly liberal meal was also 0 07 per cent 
The record of his glucose tolerance tests is as follows 


June 1921 
Per cent 

Fasting blood-sugar 0 07 

Blood sugar one hour after glucose meal 0 15 

Blood-sugar two hours after glucose meal 0 064 
Urine before test 0 9 

Urine after test 0 7 

Weight 129 pounds 


February 1922 
Per cent 

0 076 
0 07 
0 076 
Trace 
Trace 
143 pounds 


Comment This patient has net er had an increase in blood- 
sugar and since May, 1921 his tolerance tests hate remained 
normal despite definite increase m weight Clinically, he feels 
better than at any time during the past ten years largely be- 
cause the dread of diabetes has been removed Personally, I 
feel that this patient must at present be classed as a case of renal 
gltcosuna, and I think it is perfecth safe to allow him to re- 
mam on an unrestricted diet 

Case II — J B , age thirteen Patient reported at the Out- 
patient Department in April, 1920 because of enuresis Sugar 
was found in the urine at this time and patient was admitted to 
the hospital for treatment He remained m the hospital for 
tno weeks, during which time the amount of sugar in the urine 
varied from a trace to 0 5 per cent apparently regardless of 
changes m the diet The highest amount of carbohj drate m the 
diet for an) one da) during this period was 120 grams His 
fasting blood-sugar, which was done on seieral occasions, was 
nei er higher than 0 OS per cent 

Since leaving the hospital the patient has been seen occasion- 
ally m the Out-patient Department up to the present time The 
unne has alwais contained small amounts of sugar despite the 
fact that the patient has ne\ er adhered to any dietan restric- 
tions and has eaten about as he pleased including the usual 
amount of cand) and pastn Also during this period the patient 
has gained in height and weight and apparently has been per- 
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fectly normal in every respect Furthermore, repeated fasting 
blood-sugar determinations have been within normal lunits 


The record of this patient’s 

glucose 

tolerance 

tests is as 

follows 

May 1920 

Aue 1921 

Feb 1922 


Per cent 

Per cent 

Per cent 

Fasting blood-sugar 

0 07 

0 06 

0 07 

Blood-sugar one hour after glucose 

0 10 

0 07 

0 08 

Blood sugar two hours after glucose 

0 06 

0 07 

0 066 

Urine before glucose meal 

0 6 

0 7 

0 3 

Urine after glucose meal 


0 8 

0 3 

Weight 


98 pounds 

107 pounds 


Comment Glucose tolerance tests perfectly normal since 
May, 1920, despite the fact that patient continues to show sugar 
m the unne Patient has grown normally, and to all intents and 
purposes behaves and acts like a normal boy I feel that at 
present this patient must also be classed as a case of renal gly- 
cosuria 

Summary of Group I — The above 2 cases have been selected 
as examples 6f cases which fall in Group I, mentioned above 
The problem of so-called renal glycosuria is always interesting, 
for one constantly wonders whether renal glycosuria is a distinct 
clinical entity or whether it represents a stage m the development 
of true diabetes Certainly the question cannot be answered 
until patients have been under observation for a long period of 
time The diagnosis of renal glycosuria should be made with 
great caution, and patients should be impressed with the im- 
portance of keeping themselves under careful supervision, in- 
cluding supervision q j weight, because it is probably important 
not to allow such patients to exceed their normal weight As- 
suming that such careful supervision is maintained, there seems 
to be no harm in allowing these cases to remain on a diet unre- 
stricted except for sugar and candy As a matter of fact, such 
patients feel better and clinically are, better than during the at- 
tempts to get them sugar free To my mind they represent one 
of the most important groups of diabetics and a class of patients 
for which the physician can perform a real service 

Group II Case I — Dr H , age twenty-seven Patient con- 
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sidered himself perfectly well until January, 1921, when he- 
applied for life msurance, and was told that there was a small 
amount of sugar m the urine To the best of his knowledge 
sugar had never been discovered in the unne before, even though 
it had been his habit to have occasional urinary examinations 
Following the discovery of sugar in the urine the patient was- 
kept on an unrestricted diet for three days, and each specimen 
of unne passed was examined for sugar No sugar was found 
during this three-day penod in any specimen The fasting: 
blood-sugar done on two separate occasions was 0 08 per cent 
The record of his glucose tolerance test is as follow's 

Mas 1921 
Per cent 


Fasting blood-sugar 0 08 

Blood-sugar one hour after glucose meal 0 21 

Blood sugar two hours after glucose meal 0 155 

Unne two hours after glucose meal 0 

Weight 164 pounds- 


Comment This type of reaction is not uncommon It wilL 
be noted that the blood-sugar at the end of the first hour nses 
above 0 16 per cent (often claimed as the renal threshold figure 
for sugar), and that the blood-sugar reading at the end of the 
second hour does not fall to within one or two points of the 
fasting figure If we accept certain described standards for 
glucose tolerance tests, then this test should be classed as abnor- 
mal and should be interpreted as showing a distinct lowering 
of the tolerance for sugar However, it is probably safe to say 
that if we call all such cases diabetes, then there are probably a 
great many more diabetics in the country than we have previ- 
ously thought Furthermore, this patient has never shown 
sugar in the unne since the occasion mentioned above, although 
the unne has been tested each month since May, 1921 

It is m> feehng that this patient is probably not a diabetic, 
but the question can only be determined by succeeding tests 
over a penod of years In view of his tolerance test, he should 
be careful not to become overw eight and he should omit sw eets- 
from his diet 
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Case II — T H , age sixty-four Admitted to the hospital m 
October, 1920 with a diagnosis of hemorrhoids Sugar was 
found in the urine on one occasion during his staj of three weeks 
in the hospital The fasting blood-sugar at tins time was 
0 OS per cent Since November, 1920 patient has been seen in 
the Out-patient Department at intervals of about three months 
and on a very few occasions a slight trace of sugar has been found 
in the urine During this time the patient has been on an unre- 
stricted diet, but since January, 1921 he has been using no sugar 
and no pastry 

The record of lus glucose tolerance tests is as follows 



Januarj 1921 

July 1921 

Tcbraarj 192’ 


Per cent 

Per cent 

Per cent 

Fasting blood sugar 

0 118 

0 OS 

0 104 

Blood-sugar one hour after glucose 

0 23 

0 25 

0 217 

Blood-sugar two hours after glucose 

0 247 

0 IS 

0 149 

Urine one hour after glucose meal 



0 

Urine two hours after glucose meal 

0 23 

Trace 

Trace 

Weight 

165 pounds 

172 pounds 

173 pound- 


Comment Note that m January, 1921 the patient’s glucose 
tolerance test gave a result like that of a true diabetic despite 
the fact that at this time sugar Mas found in the urine only 
occasionally The patient was told that he was a diabetic and 
was impressed with the importance of cutting down the sugar 
content of lus diet It is interesting to note that the restriction 
of the diet, even though moderate, has apparently been suffi- 
cient to miproie his tolerance as is shown by the subsequent 
tests in July, 1921 and February, 1922 This impro\ ement has 
taken place despite the fact that patient has gamed slightly m 
w eight In my mind this is a vciy important case and probabh 
exemplifies what can be done in the management of a mild dia- 
betic It is not too much to hope that as time goes on this 
patient’s tolerance for sugar maj return to normal If such 
is the case he might be termed b) an observer who did not know 
his complete history a cured diabetic As a matter of fact, such 
cases arc not cured, but are, strictly speaking “arrested” cases 
of diabetes There is probablj no limit to the duration of this 
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arrested period, providing the patient does not overburden the 
organism with sugar 

Case III — T McC , age thirty-nme Patient was admitted 
to the hospital m Januan , 1920 for acute back stram He re- 
mained in the hospital for two w eeks and small amounts of sugar 
were found m the urine on three occasions during this period 
Since then the patient has been seen at intervals of six months 
m the Out-patient Department and urine samples ha\e alwajs 
been negative The patient’s fasting blood-sugar has ne\er 
been above 0 12 per cent and on most occasions has been 
below 0 10 per cent 

The record of this patient’s glucose tolerance tests is as 


follows 

Mai 1920 

March 1921 

February 1922 


Per-cent 

Per cent. 

Percent. 

Fasting blood-sugar 

0 09 

0 12 

0 09 

Blood sugar one hour after glucose 

0 21 

0 23 

0 22 

Blood-sugar two hours after glucose 

0 15 

0 17 

0 IS 

Unne two hours after glucose 

0 5 

1 5 

0 7 

W eight 

163 pounds 

174 pounds 

ISO pounds 


Comment In Jlav 1920 this patient w as told that he w as a 
case of mild diabetes, and that it was important for him to 
restrict the sugar content m his diet and to be careful about his 
weight He has, how cv er persistent!} refused to adopt am 
restrictions of the diet and furthermore during this period of 
obsenation there has been a marked gain m weight Despite 
the fact that he has been on an unrestricted diet and has gamed 
in weight, his tolerance for sugar shows no \en marked change 
But it can be said that whate\er change has taken place has 
been in the direction of a low ered tolerance In this case it is 
probabh fair to infer that there will be continued lowering of 
the tolerance for sugar unless the patient adopts measures to 
restnct 1 is diet and to control his w eight 

Case IV — M C age lift} Patient was admitted to the 
hospital in December 1919 with a diagnosis of diabetes At 
the tune of entrance the fasting blood-sugar w as 0 25 per cent 
Patient became sugar free four dajs after entrance without the 
nece«sit\ of am stan ation period After a staj in the hospital 
'ci 5—01 
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of two weeks the patient was discharged on a diet containing 
approximately 110 grams of carbohydrate, 80 grams of protein, 
and fat up to the caloric requirement Her fasting blood-sugar 
at this time was 0 15 per cent Between January, 1919 and 
March, 1920 the patient was seen repeatedly m the Out-patient 
Department, and at no time was sugar found m the unne and, 
m addition, her fasting blood-sugar returned to normal As 
time w r ent on it became impossible to keep her on a definite diet, 
so that in March, 1920, at the time of the first glucose tolerance 
test, she was eating practically as she desired 

The record for her glucose tolerance tests is as follows 



March 1920 

April 1921 

Pebruao IM1 


Per cent 

Per cent 

Per cent 

Fasting blood sugar 

0 09 

0 OS 

0 14 

Blood-sugar one hour after glucose 

0 097 

0 25 

0 52 

Blood-sugar two hours after glucose 

0 11 

0 175 

0 196 

Urine before glucose meal 



0 

Urine one hour after glucose 



0 5 

Urine two hours after glucose 

Trace 

0 5 

0 8 

Weight 

144 pounds 

162 pounds 

170 pounds 


Comment In March, 1920 the glucose tolerance test gave 
results all of which are w'lthin normal limits, but the curve shows 
a slight but gradual rise at the end of the first and the second 
hours and there is also a trace of sugar in the urine The full 
significance of this result was not appreciated at the time, and 
because of this the patient was allowed to do about as she 
pleased m regard to diet until at the tune of the second test in 
April, 1921 In this test it will be noted that there is a distinct 
lowering of the sugar tolerance, coincident with a gain m weight 
At this time the patient w'as instructed as to the necessity of 
restricting her diet and adopting measures to control weight 
Despite this, the patient has continued to eat as she desires, 
■with the result that m February, 1922 a third tolerance test 
shows a still further lowering of the ability of the body to handle 
sugar Note that m the first two tests the fasting blood-sugar is 
normal, but that in the third test the fasting blood-sugar has 
become abnormal The first glucose test indicated a rccoveiy 
of tolerance, and, accordingly, the patient’s demand for food was 
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granted Such a course was theoretically risk}’ because of the 
initial blood-sugar of 0 25 per cent , and, in fact, was imprudent 
as evidenced by the subsequent tolerance tests I feel that this 
is a very important case because it shows what harm can be 
done by bemg too easy with such a patient 

Summary of Group II — The 4 cases above mentioned are 
fairly typical examples of mild diabetes in which proper diag- 
nosis might very well present some difficulties The importance 
of the proper management of this type of case can hardly be 
overestimated As a matter of fact, it is probably not too much 
to say that such cases are even more prone to get into trouble 
than the case of definite diabetes In the proper diagnosis and 
management of such a case the physician has a real responsibility 
and also a definite opportunity to practice preventive medicine 
Two examples will serve to illustrate this pomt 

(1) Recently a patient was admitted to the hospital in dia- 
betic coma as a result of a large carbuncle on the back of the 
neck He died within a feu hours after admission His relatives 
tell the following story’ concerning his diabetes 

A few y ears ago he w ent to a physician and w as told that he 
had a small amount of sugar in the unne, that he was a diabetic, 
and that he must adopt certain dietary' restrictions The patient 
vas not content with the physician's diagnosis, so went to another 
phy’siaan, who told him that the unne contained no sugar and 
that he probably’ was not a diabetic In order to be absolutely 
certain, he w ent to a third phy’siaan, w ho told him that he had 
a very small amount of sugar m the unne, but that this was a 
matter of no concern, inasmuch as almost everybody shows a 
little sugar in the unne occasionally The net result was that 
the patient took no dietary’ precautions, gamed steadily in 
weight, dei eloped a carbuncle, and died in diabetic coma 

(2) A woman aged forty -seien was told seien years ago 
that she had mild diabetes and was advised to adopt certam 
slight dietary restnctions For tw o or three y ears she adhered 
to directions, despite the fact that at no time during this three- 
y ear penod w as sugar found m the unne Afterw ard she deaded 
that the diabetes had disappeared and began to eat about as she 
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desired, with a resulting increase m weight A few days before 
admission to the hospital she developed a small furuncle on her 
back, and this rapidly progressed, until at the time of admission 
she had a large carbuncle At the time of admission she was in a 
precomatose state and both sugar and diacetic acid were present 
m the urine She eventually made a good recover}’' 

In both the above cases the physician as well as the patient 
were probably at fault (No physician has a right to make light 
of the presence of a glycosuria, no matter how slight or how in- 
frequent ) Mild diabetics are important cases and require just 
as careful if not even more careful treatment than the severe 
cases 

In the group of 4 cases presented with records of tolerance 
tests improvement in the ability to handle sugar has been noted 
in 1 case, and in 2 cases there has been demonstrated lowering of 
the ability to handle sugar Concerning Case I nothing definite 
can be said because we have only the one observation It is my 
feeling that one glucose tolerance test is often of ver> little a aluc 
The remaining 3 cases, however, arc of considerable interest be- 
cause it has been possible to follow them over a period of } cars 

Whether or not a glucose tolerance test is the best w r a} to 
study such cases is a question In my opinion it might be better 
to adopt a glucose meal which would throw’ a smaller load on 
the organism, as, for example, 40 to 60 grams of glucose accord- 
ing to body weight Or, if this is not possible, then less de- 
pendence should be placed upon the fasting blood-sugar and 
more upon a test made at a definite interval following a known 
meal A prescribed meal of cereal, milk and fruit would prob- 
abh answer the purpose Ccrtainl} the aboxc tests show that 
the information furnished by a single fasting blood-sugar is of 
verj little value 

Conclusions — (1) Glucose tolerance studies ha\c been pre- 
sented in a few cases, illustrative of two general groups of con- 
ditions, m which the diagnosis of diabetes is not alwaxs clear 

(2) There is a condition which for lack of a better term can 
be called renal gl} cosuria and in which the presence of glj cosuria 
is probabl} not of serious import The condition is characterised 
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b} ghcosuna without hyperglycemia Such cases must be kept 
under careful and constant supervision Whether or not this 
condition is a clinical entity time alone mil tell 

(3) Cases •which show sugar in the unne only occasional!}', 
but which show distinctly abnormal reactions following a glucose 
meal, are, in the absence of pathologic conditions which in them- 
sehes may give nse to glycosuria, cases of mild diabetes and 
should be treated as such 

(4) Cases of mild diabetes constitute a -very important 
clinical group Their ability to handle sugar may be definitely 
increased or decreased dependmg upon the land of supervision 
The} are always just as likely to get mto serious “diabetic 
trouble ’ as the more se\ ere type of case Their proper manage- 
ment offers to the physician a real opportumt} to practice pre- 
■v entire medicine 

(5) The relation between gam m weight and lowering of sugar 
tolerance is definitely shown 

(6) Glucose tolerance tests are not as valuable as claimed 
b} some, because (o) There is often considerable doubt as to 
whether or not a given reaction is normal, (6) a meal heavy in 
glucose ma} cause permanent harm, (c) no standard test-meal 
has been generally accepted 

(7) In the diagnosis and management of mild diabetes it is 
probable that information just as accurate can be obtamed by 
making blood tests at gvv en periods following an ordinary known 
meal or following a smaller glucose meal than the one used 
abo\e 

(S) The fasting blood-sugar b} itself gives only partial and 
often misleading information 

(9) The cases here presented are instructrve because most of 
them have been studied over a longer period than the cases 
usuall\ reported m the literature thus making it possible to 
show m the blood-sugar curve- as others have shown b} urin- 
al} sis and bv single blood-sugar determinations that tolerance 
for sugar rniprov es w ith dietarv obedience and falls w ith neglect 
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OBSERVATIONS ON IMPORTANT DISORDERS OF THE 
HEART BEAT 1 

lx the course of years of observation of patients in a large 
clinic occasional instances come to one’s attention that teach 
more about the natural history of disease than many routine 
observations Now and then there appears a patient who 
yields a story, or physical examination, or instrumental findin gs 
of much practical importance or of very particular mterest 
More and more there is being realized the value of “chrome” 
clinical research, that is, the chronic study of chrome disease, 
or of conditions of long standing Bound up in this chronic 
study there lies hidden greater accuracy m forecasting a patient s 
future 

In recent months m the Cardiac Clime at the Massachusetts 
General Hospital we have seen S patients who have proved 
particularly worth}' of study and report Three of them have 
illustrated points of mterest m paroxysmal tachycardia — its 
relative unimportance m prognosis of life and activity, its 
relationship to auricular flutter, and the futility of administer- 
ing digitalis m its treatment Next there are 2 patients with 
auricular fibrillation, one treated by q uimdin , the fibrillation 
being abolished by this drug while ectopic beats also present 
persisted, and the other showing a regular -ventricular action 
probably a digitalis effect A sixth case illustrates the serious 
prognosis so often to be associated with high-grade intraven- 
tricular block, here complicated by aunculov entncular block 
and ventricular escape A seienth case is an example ot the 
very rare condition of auricular standstill probably the result 

1 From the Cardiac Chmc of the Massachusetts General Hosp tal 
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of digitalization Also this patient illustrates the occurrence 
of varying aberration in the spread of the excitatory process 
in the ventricles with the T nave in Lead II of the electro- 
cardiogram of extraordinary appearance arising high from the 
Q-R-S complex, quite likely a toxic effect, perhaps a uremic 
manifestation There is, finally, a patient with auricular flutter 
who showed at first an unique bigeminal pulse, later reverting 
to the usual regular 2 to 1 heart-block, changed by digitaliza- 
tion to higher grades of block and to auricular fibrillation 
Case I S K A Case of Paroxysmal Tachycardia Need- 
lessly Given Digitalis, with the Production of Smo-auncular 
Heart-block — The patient is a Russian Jewish housewife of 
twenty-nine, referred to the Cardiac Out-patient Department 
complaining of attacks of palpitation and “skipping of beats ’’ 
Present Illness — For the last two to three months she has 
had frequent attacks of palpitation lasting from five to ten 
minutes These attacks come on and pass off very quickly, 
the heart rate changing from a slow to rapid, or rapid to slow 
rhythm within a few’ seconds During the last few’ months 
she has been working hard and has been more nervous than 
usual She has noticed that the attacks arc apt to come on 
u’hen she is nervous or when she “thinks about her heart” 
Otherwise they may come on at any time of the day without 
particular relation to meals or exertion During the attack 
the heart is regular, she may be short of breath or note no dis- 
comfort except w’orry about the condition Between attacks 
there arc no cardiac symptoms 

In addition, during the last few’ days she has noted that her 
heart frequently “skips beats”, this worries her even more 
than the attacks of palpitation Her ph>sician has been giving 
her tw’o tablets of digitalis dail> (probably digifohn or digitan) 
for the last two months, and sends her to the hospital for “an 
obscure, apparentlj nenous heart action ” 

Past Historv — Diphtheria m childhood, no tonsillitis, chorea, 
scarlet fever, or rheumatism She has always been healthy 
Her appetite has been poor for the last two to three months 
Otherwise the past history is entireh negative 
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Mantal history, family histon social history, and occupa- 
tional history contam no significant facts 

Physical Examination — “The patient is a w ell-dev eloped 
and nourished health}* looking woman of twent\ -nine The 
physical examination is complete!} negative except as noted 
below There is no evidence of thyroid disease or syphilis ” 
“Heart The apex impulse is seen and felt in the fifth space, 
8 cm to the left of the midstemal line and slightly mside the 
midclavicular line Percussion shows no enlargement to left, 
to right, or in the region of the great vessels A short, soft 
s}stolic murmur, not obscuring the first sound, is heard at the 



Fig 27S — Electrocardiogram (Leads II and III) of S K “Sino- 
auncular block” and inverted T A digitalis effect (In this and following 
figures abscissa = 02 second, ordinate = volt 10 _< ) 


base There are no other murmurs, the qualit} of the sounds 
is not abnormal There is moderate respirator} arhvthnua 
and, in addition, an occasional pause not quite equal to two 
normal inters} stohc mterv als During this pause no premature 
beat occurs This arh}thmia is distinct from the respirator} 
arh}thmia Pulse 60 to 70 Blood-pressure s} stohc 132 
diastolic 92 Urine negatrv e Hemoglobin SO per cent ’ 

The electrocardiogram (Fig 27S) shows a marked sinus 
arh}thmia, with occasional “sino-auncular block’ and 'ven- 
tricular escape The T wa-ve is diphasic There is no auriculo- 
' entncular block nor any premature beats 

Discussion — Here we have a nervous but otherwise health} 
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young woman, who comes to us worried about “heart trouble " 
Her attacks of palpitation during the last three months are 
undoubtedly those of paroxysmal tachycardia The digitalis 
she has received, evidenced in the electrocardiogram by the 
diphasic T wave, has accentuated her previously existing sinus 
arhythmia to a “smo-auncular block,” a rather uncommon 
effect, but one that is important only as an indication for the 
cessation of digitalis There is no evidence of any endocardial 
or myocardial disease, there is here no indication for digitalis, 
it may even increase the frequency of the paroxysms of tachy- 
cardia The etiology of these attacks is essentially ex'tracardiac, 
acting through the nervous control of the heart The principal 
therapy m this case is reassurance, she must be convinced that 
there is nothing of consequence wrong with her heart Her 
regime of living must be so adjusted that her nervous tension 
is reduced to a minimum Provoking factors for the attacks 
must be sought and eliminated Drugs are to be avoided, 
though bromids may be of temporary use The value of quimdin 
sulphate in paroxysmal tachycardia is as yet unproved, and will 
be referred to in a succeeding case 

All drugs were omitted and the situation carefully discussed 
with the patient Three weeks later she reported feeling very 
much improved She had had no attacks of tachycardia and 
after a few days had noted no "skipped beats ” Examination 
showed a normal cardiac mechanism 

Case II G T Paroxysmal Tachycardia Occurring at 
Frequent Intervals for Twenty-five Years in a Man Constantly 
at Hard Physical Labor — The patient is a single white man of 
sixty-one, referred to the Cardiac Clinic of the Out-patient 
Department for the relief of attacks of palpitation By occupa- 
tion he was formerly a coal teamster and is now an ice teamster 
Present Illness — For tv enty-five years he has had periodic 
attacks of palpitation, usually at intervals of a week He states 
that each attack comes on very suddenly, so that within a few 
seconds the heart is beating at a very rapid rate The rapid 
onset may “knock him down” if he is not holding on to some- 
thing, at other times he hardly notices it Originally the attacks 
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were xery brief, for he could stop them by holding his breath 
after full inspiration They now last from a few minutes to 
fifteen hours, but a\ erage about ten hours Commonly the} 
appear at mght, waking him up from sleep, and rarely come 
during the day There may be no discomfort throughout the 
attack, occasionally, however there is a sense of constriction 
in the throat, slight dyspnea, flushing of the face, and an aching 
in the nght shoulder The heart has at all times been regular 
He has never had any cough, edema, or cyanosis The next 
day he is tired from lack of sleep, as the palpitation usually 
keeps him a-nake But he thinks that if it were not for the 
lack of sleep he would be unaffected by the attacks 

Between attacks there are no cardiac symptoms He has 
always been able to do the work of two men, and though his 
present job involves heavier work than his previous one, he 
has no difficulty in carrying on the hard exertion required so 
long as he gets enough sleep Recently the attacks have been 
somewhat more frequent and occasionally appear during the 
day Still he is not at all disturbed o\ er his condition 

For the last tw eh e years he has been an occasional attendant 
at the general out-patient clim es for minor injuries or illnesses 
During this period the attacks of palpitation were noted, but 
did not appear of sufficient importance to the patient or exam- 
iners to demand attention During this whole period the cardio- 
\ascular system was negatrve to physical examination 

Fast History — Patient states he has alw ays been strong 
and healthy He has ne\er had any rheumatic infections and 
demes venereal disease by name and symptoms Aside from 
a fractured patella in 1911, flat-foot, and xancose veins with 
ulceration m the same year, the past history is essentially" 
negatix e 

Occupational History — He has been engaged m heavy physi- 
cal labor all his life, with lifting and carrying considerable 
weights 

Habits — The patient states that he has been a heavy smoker 
all his hfe Tea, coffee, and alcohol negligible 

Physical Examination — “The patient is a powerfully de\el- 
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young woman, who comes to us worried about “heart trouble ” 
Her attacks of palpitation during the last three months are 
undoubtedly those of paroxysmal tachycardia The digitalis 
she has received, evidenced m the electrocardiogram by the 
diphasic T wave, has accentuated her previously existing sinus 
arhythmia to a “smo-auncular block,” a rather uncommon 
effect, but one that is important only as an indication for the 
cessation of digitalis There is no evidence of any endocardial 
or myocardial disease, there is here no indication for digitalis, 
it may even increase the frequency of the paroxysms of tachy- 
cardia The etiology of these attacks is essentially extracardiac, 
acting through the nervous control of the heart The principal 
therapy in this case is reassurance, she must be convinced that 
there is nothing of consequence wrong with her heart Her 
rggime of living must be so adjusted that her nervous tension 
is reduced to a minimum Provoking factors for the attacks 
must be sought and eliminated Drugs are to be avoided, 
though bromids may be of temporary use The value of quinidm 
sulphate m paroxysmal tachycardia is as yet unproved, and will 
be referred to m a succeeding case 

All drugs ivere omitted and the situation carefully discussed 
with the patient Three w'eeks later she reported feehng very 
much improved She had had no attacks of tachycardia and 
after a few days had noted no “skipped beats ” Examination 
showed a normal cardiac mechanism 

Case II G T Paroxysmal Tachycardia Occurring at 
Frequent Intervals for Twenty-five Years in a Man Constantly 
at Hard Physical Labor — The patient is a single white man of 
sixty-one, referred to the Cardiac Clinic of the Out-patient 
Department for the relief of attacks of palpitation Bj occupa- 
tion lie w\as formerly a coal teamster and is now an ice teamster 
Present Illness — For tw enty-fivc years he has had periodic 
attacks of palpitation, usually at intervals of a w eek He states 
that each attack comes on very suddenly, so that within a few 
seconds the heart is beating at a very rapid rate The rapid 
onset may “knock him down" if he is not holding on to some- 
thing, at other times he hardly notices it Originall) the attacks 
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were very brief, for he could stop them by holding his breath 
after full inspiration They now last from a few minutes to 
fifteen hours, but a'serage about ten hours Commonly they 
appear at night, waking him up from sleep, and rarely come 
during the day There may be no discomfort throughout the 
attack, occasionally, howe\er, there is a sense of constriction 
in the throat, shght dyspnea, flushing of the face, and an aching 
in the right shoulder The heart has at all times been regular 
He has never had any cough, edema, or cyanosis The next 
day he is tired from lack of sleep, as the palpitation usually 
keeps him awake But he thinks that if it were not for the 
lack of sleep he would be unaffected by the attacks 

Between attacks there are no cardiac symptoms He has 
always been able to do the work of two men, and though his 
present job involves heavier work than his previous one, he 
has no difficulty in carrying on the hard exertion required so 
long as he gets enough sleep Recently the attacks have been 
somewhat more frequent and occasionally appear during the 
day Still he is not at all disturbed o\ er his condition 

For the last tw eh e years he has been an occasional attendant 
at the general out-patient climes for minor injuries or illnesses 
During this period the attacks of palpitation were noted, but 
did not appear of sufficient importance to the patient or exam- 
iners to demand attention During this whole period the cardio- 
\ascular system was negative to physical examination 

Past History — Patient states he has alw ays been strong 
and healthy He has never had any rheumatic infections and 
denies venereal disease by name and symptoms Aside from 
a fractured patella m 1911, flat-foot, and \ ancose veins with 
ulceration in the same } ear, the past history is essentiallj 
negative 

Occupational History — He has been engaged m heav} phj st- 
eal labor all his life, with lifting and carrying considerable 
weights 

Habits — The patient states that lie lias been a heavj smoker 
all his hfe Tea coffee, and alcohol negligible 

Physical Examination — “The patient is a powerful!} de\el- 
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oped and well-nourished, healthy looking man of sixty -one 
There is moderate arcus senilis and the pupils arc slightly 
irregular, though they react well to light and distance 

“The chest is thick and round The lungs are emphysema- 
tous 

“Heart The apc\ impulse is seen and felt in the fifth space 
10 5 cm to the left of the midstcrnal line By' percussion the 
ape\ is 1 1 cm to the left m the fifth space There is no apparent 
enlargement to the right or any apparent increase of the supra- 
cardiac dulness The sounds are of good quality and regular 
except for an occasional premature beat with compensatory 
pause There are no murmurs The pulses are equal, with 
good tension and volume The radials and braclnals show 
slight hardening, but no tortuosity Pulse 70 Blood-pressure 
systolic 150, diastolic 90 

“There are varicose veins m both legs and a few scars of 
healed varicose ulcers ” 

Otherwise the physical examination was completely' negatne 
The urine and blood Wassermann were negative 
The electrocardiogram showed normal rhythm except for 
a few ventricular premature beats There was marked left 
ventricular preponderance Rate 63 

Discussion — For In enty'-five years this man has had fre- 
quent attacks of what is undoubtedly' paroxysmal tachycardia 
In contrast to the apprehensiveness of the woman in the pre- 
ceding case, these attacks have not worried him in the least 
He has continued steadily' at hard lobar and conics to us now 
only' because their increasing frequency' disturbs his sleep 
Suppose that twenty -five years ago, wdien his first attack oc- 
curred, he had been told that he had "a bad heart” and that 
he must quit work — what an economic loss to the community 
it would have been 1 But now that he is sixty'-one years old, 
we must be a little more careful m prognosis than we would 
have been in his case twenty -fixe years ago, or than we were 
in the preceding case discussed Probably he will li\t a number 
of years yet at hard work despite the attacks, still he lias eu- 
dence m the arcus senilis and peripheral arteries of general 
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arteriosderosis His heart is somewhat enlarged, the electro- 
cardiogram shows marked left ventricular preponderance 
Most probably he now has some degree of cardiosclerosis — 
possibly not more than the average male of his age There is a 
possibility that auricular fibrillation or auricular flutter may 
appear following or independent of an attack of paroxysmal 
tachycardia The relationship between paroxysmal tachy- 
cardia and the circus movement of fibrillation and flutter has 
not yet been established, but occasionally flutter follows paroxys- 
mal tachycardia, as will be shown m the next case For the 
present it is considered advisable for him to continue his work 
and tobacco, he is ordered to take 0 2 gram of quimdrn sulphate 
twice daily This is purely experimental therapy, this case 
being one of a series in which the effect of the drug is bemg 
tried The patient will be followed rather closely and the 
therapy will be varied as indicated Bromids, hypnotics at 
bedtime, limitation of activity, and so on, may later be valu- 
able procedures Digitalis is not indicated At his age tobacco 
restriction hardly seems to offer anything 

Fi\e weeks later the patient returned, statmg that the 
attacks had been shorter and less frequent — that he felt that 
the quinidm was helpmg him Of course, no conclusions as to 
the efficacy of quinidm in this case can be drawn from so short 
a period of obser\ ation 

Case in F B P A Case of Paroxysmal Auricular Flutter 
of Eight Years’ Duration, Recently Showing Alternate Flutter 
and Auricular Paroxysmal Tachycardia — A single, white female 
of forty -six entered the hospital March 11 1922 for Tehef of an 
attack of tachycardia Occupation nurse 

Present Illness — For the first time m the fall of 1913, the 
patient had an attack of heart trouble diagnosed by her doctor 
as “tachycardia ’ This first one was of short duration, but 
during the follow mg couple of months she had frequent attacks 
which resulted m such weakness that she was in bed for seven 
months 

In December 1914 she reported for the first time to the 
Out-patient Department and since that time has been followed 
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constantly m the Out-patient Clinic and during several admis- 
sions to the wards The description of the attack has been 
generally quite similar from that time to the present Usually 
the heart suddenly begins to beat rapidly The rhythm has 
always been regular except once, when an absolute arhythmia 
proved to be auricular fibrillation by electrocardiogram There 
is increasing weakness and some dyspnea In the first attacks 
she felt that she "was going to die ” Finally, the attack passes 
off rather slowly Often the pulse remains as high as 120 for 
several hours after an attack She is left weak, worn out, and 
sore over the precordium The attacks last from a few minutes 
to several days and occur at intervals varying from hours to 
months Electrocardiograms have been taken during a large 
number of these attacks During the whole period, up to the 
time of the present admission, they have showed auricular 
flutter (except for the one attack of fibrillation referred to 
previously) The auricular rate usually ranges from 220 to 
280 per minute and the ventricular rate from 120 to 240, the 
higher ventricular rates representing the periods when there 
is no auriculoventncular block Once a ventricular rate of 
273 w r as recorded, a print of which has been published 1 

During the first year or two the patient was urged markedly 
to hmit her activity During the latter years, however, she has 
W'orked fairly steadily at nursing, and undoubtedly has been 
better with such activity than without it Occasionally after 
a period of prolonged attacks she has been forced to give up 
work for a week or two, but rarely for a longer period 

At intervals since 1914 complete careful physical examina- 
tions, wuth x-ray and other laboratory studies, have failed to 
reveal any pathology except as noted below Neurologic exami- 
nation by the nerve department has been constantly negative 
except for indefinite findings suggestive of “involvement of the 
sympathetic nervous system ” Except for the tachycardia 
during an attack the cardiovascular system has been con- 
sistently negative to physical examination It was not until 
1919 that the .x-ray showed slight transverse enlargement 
A careful search has been made for cxtracardiac irritation, 
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focal infection and so on In December 1915 a right cervical 
nb was remov ed as a possible irritant, clearing up a condition 
of the nght hand closely resembling Raynaud's disease For 
a few months after this the tach} cardia was less frequent, but 
later returned to its average frequency 

At the present time she entered the hospital for the relief 
of an attack of tach} cardia that began five days previouslv 
As advised she had taken at the onset 2 grams of quinidm 
sulphate m divided doses without apparent effect 





Fig 279 — Electrocardiogram of F B P A, Auricular parowsmil 
tachycardia, rate 173 (Lead II) B, Auricular flutter Auricular rate = 210, 
ventricular = 105 C, Normal rhvthm (Lead II) 

Physical Examination — ‘‘The patient shows no obvious 
discomfort, orthopnea, or cyanosis on admission The physical 
examination is completely negative except for the heart winch 
is rapid and regular at 180 per minute The sounds arc of good 
qualitv , there are no murmurs No enlargement can be made 
out bv percussion There is no peripheral arteriosclerosis and 
no ev idence of congestiv e failure ” Pulse 180 Blood-pressure 
systolic 120 diastolic 70 Urine and blood negative 
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The electrocardiogram (Fig 279, A) at 4 30 p 11 on the 
afternoon of admission showed auricular paroxysmal tachy- 
cardia with a rate of 173 At 9 30 the same evening the ape\ 
rate had dropped to 120 per minute, still remaining regular 
A 11 electrocardiogram (Fig 279, B) shortly after showed auricular 
flutter with a ventricular rate of 105 and an auricular rate of 210 

The patient was gi\en complete rest m bed and digitalis 
folia, 0 2 gram three times daily, were ordered The next 
morning the apex rate was again high, at 190, probably due as 
before to paroxysmal tachycardia The evening of this day 
the rate dropped to 120, flutter again being present The 
following day' paroxysmal tachycardia with a rate of 190 W'as 
present m the morning, and in the afternoon a flutter with 
ventricular rate of 120 Finally, some time during the night, 
the apex rate dropped to 90 and an electrocardiogram (Fig 
279, C) in the morning showed normal sinus rhythm The 
patient was then discharged relieved 

Discussion — This case is interesting from several points of 
view A y'oung woman W'ltliout etiology for heart disease 
(except possibly' tonsillitis) and without any objective evidence 
of cardiac disease except the slight enlargement made out only 
by r x-ray, began haxang attacks of paroxy'smal auricular flutter 
at the age of thirty -sex'en Except for the short period of freedom 
follow’ing the excision of the cemcal rib in 1915 they' haxe con- 
tinued to the present time without becoming permanent, and 
without producing any' marked limitation in her activity 
Careful study' of the general physical condition reveals no signifi- 
cant facts She is decidedly' better at work than when pre- 
x'ented from working Finally', m this last attack we haxe the 
interesting transitions from auricular paroxysmal tachycardia 
to flutter It is quite likely' that the focus in the auricle respon- 
sible for the generation of ectopic rhy'thmic impulses at 170 
to ISO per mmute producing the paroxysmal tachy'cardia in- 
creases its rate until, when it reaches about 200 , it acts similarh 
to Lewis’ artificial stimulation in dogs’ hearts 5 and sets in action 
the circus mox'emcnt that is responsible for flutter 

Therapy m this case has been discouraging Limitation of 
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activity, bromids, change of environment, and so forth, have 
all proved ineffective Qunudm, so. far as it has been tried, 
has pro\ ed of no value It would seem that we can do little 
further for this patient, at least for the present 

The rema inin g 5 cases present definite "organic” heart 
disease with points of interest worth discussion 

Case IV L M H Rheumatic Heart Disease with Mitral 
Stenosis, Auricular Fibrillation and Ectopic Beats, Persistence 
of the Ectopic Beats After Restoration of Sinus Rhythm by 
Quimdin — The patient, a single white woman of fifty, enters 
the hospital January 24, 1922 for the relief of dyspnea and 
edema Occupation, housework 

Present Illness — Since an attack of rheumatic fev er tw enty 
years ago she has complained of moderate dy spnea and palpita- 
tion on exertion There has been no hemoptysis or precordial 
pam, and until recently* she has been able to carry* on her work 
with only* moderate restriction She thinks her heart has been 
irregular for twenty years Three weeks ago, for the first time, 
she noticed swelling of her feet and legs and began to cough, 
at first the cough was unproductive, but for the last few day*s 
there has been a moderate amount of frothy* mucus sputum, 
not blood tinged She has noted some nocturia and increased 
dyspnea and weakness Her doctor first gave her a hquid medi- 
cine (probably* tincture of digitalis), and later some capsules 
probably* containing digitalis, with some rehef, but despite it 
her weakness has increased 

Past History — Twenty years ago she had rheumatic fever 
that kept her in bed at intervals for the greater part of a y ear 
She has had many* attacks of tonsillitis, but no chorea, scarlet 
fev er, or diphtheria Otherwise the past history* is not important 
Family* history, occupational history* social history, and 
habits are not important 

Physical Examination — “The patient is a rather obese, 
well-developed woman of fifty , showing obvious dyspnea on the 
slightest exertion The tonsils are large and ragged, but show 
no redness or exudate The thyroid is not enlarged 

“Heart The apex impulse is seen and felt in the fifth 
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space 9$ cm to the left of the midsternal line, without tlinll 
Percussion measurements show the apc\ m the fifth space 
10 cm to the left of the midsternal line, the right border in the 
fourth space 4 cm to the right of the midsternal line and no 
evidence of increased supracardiac dulncss The sounds are 
of fair quality There is an arhylhmia consisting of bigemmy, 
the pairs of beats separated by varying intervals There is a 
loud systolic murmur heard over the whole precordium, maximal 
at the apex, and there obscuring the first sound In the longer 
pauses there is a distinct middiastolic murmur at the apex 
“The pulses are equal, but irregular, with variation m force 
from beat to beat At times the alternate beat of the pair 
fails to reach the radial artery The arteries are palpable, but 
not tortuous 

“The liver dulness extends from the fourth rib to 4 cm 
below the costal margin There is moderate edema of both 
legs Otherwise the phjsical examination is negative ” 

Urine negative Renal function 40 per cent Wasscrmann 
negative White blood count 9600 cells per cubic millimeter 
x-Ray showed a heart considerably enlarged both to right 
and left The supracardiac dulness is not abnormal The 
transverse diameter of the heart is 16 8 cm , as compared with 
an internal chest diameter of 28 6 cm 

An electrocardiogram (Fig 280, A) showed auricular fibrilla- 
tion, ventricular rate 100, periods of bigemmy due to ectopic 
beats, T wave flat, rather small complexes m all leads 

Diagnosis — The diagnosis m tins case w as obviously rheu- 
matic heart disease with mitral stenosis and regurgitation, 
auricular fibrillation, ectopic ventricular beats, and failure of 
the congests e type It is felt that every cardiac diagnosis 
should be expressed m a form similar to this, in order that the 
diagnosis shall show the ctiologic, functional, and structural 
type of case m hand The old method of putting down simply 
"mitral stenosis,” “auricular fibrillation,” or “decompensated 
heart” is inadequate and should not be continued, 3 as it lends to 
careless diagnosis and incomplete understanding of the pathology 
Treatment — The bigcmin} m this case is of interest, as it 
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led more than one person to fail to recognize the fibrillation 
In view of the bigeminy, the low T wa"ve m the electrocardio- 
gram, and the relatively slow rate, it was considered that the 
patient was probably sufficient!} digitalized at entrance and 
might possibly be getting some toxic effects of the drug, even 
m the absence of nausea and vomiting Hence no drugs were 
a dminis tered during the first six days after entrance Under 
rest and hypnotics as needed the dyspnea decreased and the 
edema cleared up quite rapidly, though the begemmy persisted 
with little change On the seventh day after admission she 




Fig 280 — Electrocardiogram of L M H (Lead II) 4, Auricular 
fibrillation, penods of bigeminj due to ectopic beats, flat T wave B, Nor- 
mal rhythm, premature beats 


was gi\ en two doses of 0 2 gram each of quimdin sulphate at 
2 and 4 in the afternoon, as test doses for hypersensitivity to 
the drug For the following tv 0 days she was given five doses 
daih of 0 4 gram of quuudm at two-hour intervals On the 
morning of the fourth day of quimdin, after 4 4 grams in two 
and one-half dajs the electrocardiogram (Fig 280, B) showed 
normal sinus rhjthm interrupted b\ penods of bigeminy due 
to premature beats Without the electrocardiogram it was 
difficult to be sure that there had been am change m the rhy thm 
The morning of the daj following the restoration of normal 
rh}thm fibnllation recurred The tvent\-four hours or less of 
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sinus rhythm induced bx quimdm neither lmprot cd nor harmed 
the patient She was then given moderate dosage of digitalis, 
and left the hospital much improved on Februarj 17th 

Discussion — It is impossible here to enter into an extended 
discussion of the value or danger of quimdm therapy This 
case is one of a series of over 60 cases of auricular fibrillation 
to which the drug has been given at the Massachusetts General 
Hospital — a series that is to be reported in detail at a later 
date This case represents a fairly large group m which quinidin 
restores normal rhythm for only a few hours and without benefit, 
though without harm, to the patient Quinidin therapy should 
be considered as still m the experimental stage If used m un- 
selected cases serious damage and even death may, though 
rarely, result from embolism or fixed flutter, as balanced against 
benefit m the form of clinical improvement to other cases 
Though a number of cases arc definitely helped, whether or 
not this benefit justifies the risk will depend largely upon our 
gainmg a knowledge of the type of case favorable for restoration 
and our ability to avoid the case m which embolism is likely 
to occur So far as w'e can judge from present experience, it 
should be given only to cases without recent failure, without 
infection, and with fibrillation of recent onset 

In this case the persistence of ectopic beats after the abolition 
of the circus moxement of auricular fibrillation (absolute arhyth- 
mia) is of interest, particularly as quimdm has been claimed to 
be of clinical value m causing the disappearance of ectopic 
beats 4 

Case V C M Rheumatic Heart Disease with Auricular 
Fibrillation and a Regular Ventricular Rhythm Due to Digitalis 
— The patient is a white man of forty-nine, admitted to the 
hospital Februarj 20, 1922, complaining of dyspnea and ascites 
Occupation, freight handler 

Present Illness — The patient states that he was entirely 
well until eight years ago, when he gradually became short of 
breath on exertion This increased until lit became cyanotic 
as well on any usual activity Net erthelcss, he was able to 
continue work until three tears later, when he became decidedly 
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worse, with d>*spnea, palpitation, and edema of the feet At 
this time he entered a hospital, where, after treatment for one 
month, he improved enough to return to work Similar “breaks 
m compensation” occurred at intervals of about six months 
during the following four years, with periods between these 
during which he was able to work 

Five months before entrance he again became increasingly 
d 3 *spneic, with swelling of feet, abdomen and scrotum, palpita- 
tion, and precordial pam During this period he has been taking 
“all kinds of strong medicines 5 without any relief 

Past History — Patient states that he had excellent health 
up to the onset of the present illness Typhoid fever thirty 
> ears ago No rheumatic infections Past histoiy otherwise 
not significant ' 

Marital histoiy, famih" histor 3 social histor 3 , and occupa- 
tional histon not important 

Habits — He has used either a pipe or cigars “all the time” 
and commonh takes 3 or 4 glasses of whisk 3 ' daih- 

Physical Examination — “He is a w ell-de\ eloped and 
nourished man sitting propped up m bed, evidencing d 3 "spnea 
on slight exertion, with mitral facies and c\-anosis of the bps 
“The phxsical examination is negative except as noted 
below 

“The tonsils are clean, small and not reddened The th 3 *roid 
is not abnormal There are medium and fine moist rales at 
both bases There is marked ascites and edema of the legs, 
scrotum, and back 

“Heart The apex impulse is seen and felt in the fifth space 
13 cm to the left of the nudstemal line without thrill The 
heart is absolute^ irregular and slow at 70 per minute The 
sounds are of good quahtx At the apex there is a long, blowing 
svstolic murmur obscuring the first sound and a short mid- 
diastolic murmur Both murmurs are maximal at the apex, 
the sv-stolic is transmitted to the axilla and left back The 
second sound at the apex is not abnormal The pulmonarv 
second sound is greater than the aortic second and is accentuated 
There is no Broadbcnt s «ign the heart shifts with change m 
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position To percussion the heart is enlarged to the left and 
slightly to the right, but no evidence of increased supracardiac 
dulness is made out 

“The pulses are equal, irregular, of low tension and volume 
The artenes are not palpable Pulse, 70 Blood-pressure 
first systolic sound 146, last diastolic 118 ” 

Urine, renal function, blood nitrogen, blood Wassermann, 
white count, stools, and blood-picture were not abnormal 
ar-Ray of the heart showed marked enlargement in all diameters, 
with marked prominence m the region of the left auricle 

The diagnosis was made of rheumatic heart disease with 
mitral stenosis and regurgitation, auricular fibrillation, and 
marked failure of the congestive type 

On the day of admission 8000 c c of fluid were withdrawn 
from the abdomen Morphm, limitation of fluids, and digitalis 
were ordered Next morning, after having received 0 3 gram 
of digitalis m the hospital, the heart was regular at 60 per 
minute Electrocardiogram (Fig 281, A), however, showed 
auncular fibrillation — rate 63, complete A-V dissociation, 
intraventricular heart-block, and diphasic T nave 

Discussion — Here is presented the apparent anomaly of a 
heart whose auricles are fibrillating, yet whose ventricles are 
quite regular and slow' This is undoubtedly a digitalis effect 
Without question he had been receiving considerable quantities 
of digitalis previous to his entrance to the hospital, enough, 
certainly, to slow the heart to 60 The additional 0 3 gram of a 
potent preparation given m the hospital probably not only 
increased the aunculoventncular block, but produced an irri- 
tability of the A-V node, so that the ventricles no longer re- 
sponded to impulses coming from the auricles, but assumed 
their ow r n independent “idioventricular” rhjthm, presumably 
in response to impulses arising in the A-V node The diphasic 
T wave is additional evidence of digitalization 

It was assumed that the patient had, for the time being, 
recencd all the possible benefit from digitalization and might 
be getting toxic effects from o\ erdosage Hence the digitalis 
was stopped In the next few da\s he stcadih impro\ed and 
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the edema began to disappear How much of this improve- 
ment was due to the administration or to the cessation of digitalis 
can only be conjectured Bt February 24th there was definite 
tentacular arhtthmia and the electrocardiogram (Fig 281, B) 
showed auricular fibrillation without A-V dissociation 

To determine the effect of digitalis the drug was resumed, 
and after 0 4 gram idio\ entncular rht thm again appeared 
On omitting digitalis agam \ entncular arhtthmia reappeared 
The patient steadily impro\ ed and w as discharged rehe\ ed 




Fig 2S1 — Electrocardiogram of C M A, Auricular fibrillation, com- 
plete A-V dissociation, aberration, diphasic T irate (Leads I and II) B, 
Auricular fibrillation without A-\ dissociation (Lead II) 

The establishment of idiot entncular rhythm under digitalis 
in cases of auncular fibrillation has been reported occasional!} , 
notablt b} Thomas Lewis, 5 who was one of the first to observe 
it Probablt the caieful following of cases by electrocardiograms 
would prote it to be more common than is at present suspected 
Possiblt some of the cases m which digitalis is said to hate 
restored normal rhtthm from auncular fibrillation hate realh 
been cases in which A-V dissociation resulted m a regular 
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ventricular rhythm without any change in the fibrillation of 
the auricles 

Case VI C H 5 Rheumatic Heart Disease with Mitral 
and Aortic Involvement, Premature Beats, Auriculoventricular 
Block, Bundle Branch Block, and Ventricular Escape — This 
patient was a white American male of fifty-two, entering the 
hospital January 10, 1922, complaining of dyspnea and -weak- 
ness Occupation, contractor 

Present Illness — Twenty years ago following a long swim 
the patient coughed up small quantities of frothy, blood-tinged 
sputum for several days Since then this has occurred twice, 
each time after hard work For the last twenty ) ears lie has 
had a peculiar sharp pain just below' the thyroid cartilage when- 
ever he climbed a short grade, and has noticed slight but in- 
creasing dyspnea on exertion For the last five years he has 
needed tw'o pillow’s at night For six years periodic attacks 
of exhaustion have forced him to stay at home for a few dajs 
at a time Nevertheless, until the last two months he has been 
very busy and doing hard wwk Since that time lie has been 
unable to work because of w cakncss, dyspnea, occasional a ertigo, 
and attacks of nocturnal dyspnea He has noticed an occa- 
sional “thump” of the heart He has not been forced to remain 
in bed and has walked into the hospital 

Past History — Measles and cluckcnpox in childhood He 
w r as uncertain about diphtheria and scarlet fever and remem- 
bered no rheumatic infections 

Family history, social history, marital history, and occupa- 
tional history unimportant 

Habits — He had been a constant user of tobacco all his life 
Coffee, tea, and alcohol negligible 

Physical Examination — “The patient is a well-developed 
and nourished man of middle age, showing dyspnea on exertion, 
but no cyanosis The physical examination is negative except 
as noted below There are a few moist rales at both bases of 
the lungs, but no edema, ascites, enlarged liver, or hjdrotliorax 

“Heart I he apex impulse is seen and felt m the fifth space 
H cm to the left of the midstcrnal line Bj percussion the 
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left border is 14 5 cm in the fifth space and the right border 
in the fourth space 3 cm to the right of the midsternal lme 
No increase m the supracardiac dulness is made out The 
sounds are distant and of poor quality There is an irregularity 
apparent!} due to extrasystoles There is a high-pitched s} stolic 
apical murmur parti} obscuring the first sound and a famt mid- 
diastolic murmur, also at the apex A short, famt earl} diastohc 
murmur is made out oxer the fourth left interspace just to the 
left of the sternum The aortic and pulmonary second sounds 
are not accentuated The pulses are equal and of fair tension 
and a olume The arteries are not palpable Pulse, 85 Blood- 
pressure systolic 130 diastohc 90 ” 

Unne, white count, blood Wassermann, blood-smear and 
stool are not abnormal 

a -Ray showed that “the heart shadow is enlarged m all 
diameters, the shadow of the left \entnde predominating and 
show mg distinct blunting of the apex Ihe supracardiac dul- 
ness is mcreased There is definite prominence of the aortic 
shadow to the right The appearance is that of multiple a ah e 
lesion with hypertrophy of the left side of the heart and dilata- 
tion of the arch” Measurements on the “seAen-foot plate’ 
confirmed these findings 

The electrocardiogram (Fig 282) showed right bundle 
branch block partial A-Y block A-Y nodal premature beats 
(Aentncular escape) Aentncular premature beats, P-R interval 
= 0 30 to 0 35 second 

Discussion — A diagnosis aa as made of rheumatic heart 
disease AAith mitral and aortic mAohement bundle branch 
block, partial A-Y block premature beats, and slight congestn e 
failure In Anew of the dilated aorta and his age, it was con- 
sidered that there aabs in addition, some degree of arterio- 
sclerosis The block could be accounted for rather more readily 
upon this basis than on the basis of a rheumatic heart m this 
particular case 

What is the prognosis 5 A man of fift}-two, who has had 
slighth progressiAC symptoms for twent} }ears finally gaAe 
up AAork tAAO months before entrance Yet he was aacII enough 
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to walk into the hospital and showed no obvious congestive 
failure e\cept the riles m the lungs He has had no angina 
Upon the face of it one would not be inclined to take a very 
serious view of his condition at entrance to the hospital But 
several factors stood out as danger signals m the prognosis 





I'lg 282 — Electrocardiogram of C II II Right bundle brincli block, 
partial A-V block, A-V nodal pnnnturc beats (ecntricuhr escipe), ecntricu- 
I,ar premature beats (Leads I, II, and III) 


His heart sounds were of very poor quaht}, especially the first 
sound at the apc\, this we belie\c to be a fairh reliable sign of 
myocardial exhaustion Then the electrocardiogram showed 
extensne blocking, together with myocardial irritability ex- 
pressed in premature beats The bundle branch block, m par- 
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ticular, we believe to be evidence almost invariably of wide- 
spread myocardial damage In a senes of cases of bundle 
branch block being followed m this clinic 22 out of the 
29 upon whom data is complete have died usually within a 
few weeks to a couple of years from the time the bundle branch 
block was first observed Also m this patient the cardiac en- 
largement was extreme Considering these findings and despite 
evidence of any marked congestive or anginal failure he was 
given a poor prognosis 

Morphin, bromids and hypnotics were administered as 
needed Digitalis leaves gram 0 1 were given three times 
daily for tw o days, but seemed to mcrease the block and symp- 
toms and were therefore omitted He grew steadily worse 
On the morning of the ninth day after entrance he developed 
a fev er and show ed manv rales at both bases The next morn- 
ing there was evidence of thrombosis (probably embolic) m the 
left little finger and a red spot on the conjunctiv a of the right 
eve The same evening he developed a nght hemiplegia and, 
on the following morning consolidation at the base of the left 
lung On the morning of the thirteenth dav in the hospital he 
died of cardiac failure and multiple embohsm 

The combination of extensive blocking ot the conduction 
sj stem of the heart with premature contractions from two 
foci made the case one of considerable interest from the view- 
point of cardiac mechanism Trom a clinical point of view the 
relation of electrocardiographic findings to prognosis was of 
interest 

Case VII G S Uremia, Hypertensive Heart Disease, 
Auricular Standstill, Probably Due to Digitalization, Changing 
to Auricular Fibrillation and Sino-auncular Tachycardia — A 
single man of fortv -three bv occupation a marine engmeer, 
entered the hospital Xov ember 10 1921 complaining of dyspnea 

Present Illness — Eighteen months before entrance he w as 
suddenly seized with a severe frontal headache and a little 
numbness in the left arm and leg, the next morning he was 
unable to mov e that arm The left leg though numb and w eak, 
did not prevent him from walking He thought his mouth 
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was pulled oxer to the left, and the vision of his right eye im- 
paired After being in bed for three months the paralxsis 
gradually cleared up Following this he had occasional frontal 
headaches and became gradually xvcaker and dxspneic on exer- 
tion One x ear ago he v as told b\ his phj sician that his heart 
and kidne) s lvere unaffected, but that he had a \ery high blood- 
pressure Because of his steady increase in weakness and dyspnea 
he came to the hospital for treatment There had been no 
renal symptoms 

For ten da>s prior to entrance he had been taking a table- 
spoonful of infusion of digitalis four times daily The day of 
entrance he w as given m the hospital three ampules of digifolm 
hypodermically 

Past History — Measles and scarlet fe\ cr at the age of fix c 
Venereal disease denied b} name and s) mptom No rheumatic 
infections Past history otherwise completely ncgatix'c 

Occupational, social, and family history unimportant 
Habits good 

Physical Examination — “The patient is a cyanotic, somc- 
xvhat stuporous man, obxnously x'ery ill The pupils arc equal 
and react sluggishly to light and distance The mouth, throat, 
and neck are not abnormal At the bases of both lungs arc 
medium moist rales and impaired breath sounds 

“Heart The heart is markedly enlarged both to right and 
left, but with no increase in the supracardiac dulncss The 
sounds are of fair quality and regular at 110 per minute No 
murmurs arc made out 

“The pulses are equal, regular synchronous, and of good 
tension and xolumc Pulse 110 Blood-pressure sjstohc 200, 
diastolic 110 The abdomen and extremities arc negatnc ” 

The fundi of both ejes showed disk outlines blurred and 
ha?y, with a definite papillo-cdcma No retinal hemorrhages 
xvere seen, but scattered patches of exudate in both c>es In 
the left ex c below' the disk was seen a bright x\lnlc streak stretch- 
ing away in an undulating line, possibly a thrombosed xcsscl 
Diagnosis of cxe consultant Albuminuric retinitis 

Urine Specific graxitx 1010 to 1012, large trace of albumin, 
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the sediment showed many white blood-cells and occasional 
casts Non-protein nitrogen — 99 9 mgm per 100 c c of blood 
Renal function 0 per cent in two hours and ten minutes Was- 
sermann negative Stool negative 

The diagnosis w as obviously uremia and hypertensive heart 
disease with, congestive failure The usual procedures for 
treatment were instituted 

The day after entrance the heart rate dropped to SO, no 
further digitalis was given Xe\ ertheless, the rate steadily 
dropped until on the afternoon of the seventh day after entrance 
it had reached 40 No irregulanty was noted at am time dur- 



Fig 283 — Electrocardiogram of G S Auricular standstill, ventricular es 
cape, and mtraa entncular block (Leads II and III) 

mg this penod An electrocardiogram (Fig 2S3) taken the 
following morning revealed a aery interesting condition The 
a entricles were beating regularly at 55 while there was no 
eandence whateaer of any auricular activity In addition 
mtraa entncular block was in endence, with marked aanation 
m the Q R S completes and m the T w aa e Poly grams showed 
no eandence of auricular actmta The diagnosis w as therefore 
made of auricular standstill with a entncular escape and intra- 
a entncular block 

Discission — \uncular standstill is one of the unusual 
effects of digitalis upon the heart Such a condition has been 
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produced experimentally in the cat by depression of the smo- 
auricular node and of the junction between the atrioi entncular 
node and auricle 6 In 1916 3 clinical cases were reported from 
tins hospital 7 In all of these cases digitalis had been given, and 
in all auricular activity reappeared when the digitalis intoxica- 
tion had v om off Lewis, 8 also, has reported a case of auricular 
standstill, but did not state whether or not digitalis had been 
given 

We expected that w hen the delayed cumulative action of 
the digitalis had disappeared, auricular activity would reappear 




Fig 2S4 — Electrocardiogram of G S A, Similar to Fig 283, the T 
wit e arising from a point higher on the Q-R S complex (Lead II) B, Sino 
auricular tachycardia, mtm entncular block (Lead II) 

And such proved to be the case After many changes in the 
shape of the \ anous complexes from day to day , on November 
24th, fourteen day's after entrance, and six days after the auricu- 
lar standstill was first noted, evidence of auricular activity was 
first seen m the electrocardiogram Since ventricular arhythmia 
was found, auricular fibrillation was now considered to be 
present The next day' this was more marked 

During this period the patient had developed definite uremic 
coma and pericarditis with moderate effusion On the morn- 
ing of the 26tli the apex rate rose to 120 and was again regular 
An electrocardiogram (Fig 284, B) show ed sino-auricular tachy - 
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On the 29th the heart became absolutely irregular, and the 
electrocardiogram (Fig 288, B) showed auricular fibrillation 
with a ventricular rate of 80, and a markedly inverted T wa\e 
Digitalis w as stopped m the hope that the fibrillation might 
spontaneously change to normal rhythm This, howeter, did 
not occur, while she was in the hospital at least With the 
slowing of the heart rate there had been much subjective 1 m- 
prm ement, and she left the hospital April 1st markedly benefited 




Fig 2SS — Electrocardiogram of M J E A, Auricular flutter with 
4 to 1 A-V block. Intcrted T wa\e (Lead III) B, Auricular fibrillation, 
in\ertcd T wa\e (Lead II) 

Discussion — A woman of sixty-three, show mg rheumatic 
heart disease with mitral stenosis and regurgitation, after two 
short paroxysmal attacks developed a long-continued attack 
of auricular flutter During a part of this period there was an 
unusual bigemmy due to i anations m the P-R interval Oppor- 
tunity was afforded for studying the transition from flutter to 
fibrillation 
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and paroxysmal tachycardia, with varying P-R interval It 
was expected that further developments would give the answer 
During the afternoon of the day of admission and the next 
morning she received 0 6 gram of digitalis leaf m divided doses 
Then digitalis w r as omitted as a possible cardiac irritant The 
second morning after admission an electrocardiogram (Fig 
287, B) showed a regular tachycardia with a ventricular rate of 
155 There w r as no evidence of bigeminy 

This plate showed the presence of either paroxysmal tachy- 
cardia of auricular origin or auricular flutter with two to one 




Fig 287 — Electrocardiogram of M J E A, Auricular flutter, bigeminj 
due to variations in the P-R interval, diphasic T wave (Lead II) B, Auric- 
ular flutter, auricular rate = 310, ventricular rate = 155 (Lead II) 


A-V block, and obscure P waves The clinical history and 
course favored flutter, a paroxysmal tachycardia of such dura- 
tion would be unusual This regular tachycardia continued 
without change until March 16th, six days after entrance 
On this day digitalis was resumed, 0 1 gram t l d There was 
no change until the morning of the 19th, when the heart showed 
variations m rate Electrocardiograms (Fig 288, A) from the 
19th to the 29th showed definite auricular flutter with A-V 
block varying from 2 1 to 4 1 Occasional!} the degree of 
block .changed so rapidly that bigeminy appeared The ven- 
tricular rate varied from 82 to 160 



important: disorders of the heart beat 1507 


On the 29th the heart became absolutely irregular, and the 
electrocardiogram (Fig 288, B) showed auricular fibrillation 
with a \entncular rate of 80, and a markedly m\erted T wave 
Digitalis was stopped in the hope that the fibrillation might 
spontaneously change to normal rhythm This, howeaer, did 
not occur, while she was in the hospital at least With the 
slowing of the heart rate there had been much subjective im- 
provement, and she left the hospital April 1st markedly benefited 




Fig 2SS — Electrocardiogram of M J E A, Auricular flutter with 
4 to 1 A-V block Inverted T wave (Lead III) B, Auricular fibrillation, 
inverted T wive (Lead II) 

Discussion — A woman of sixtj -three, showing rheumatic 
heart disease with mitral stenosis and regurgitation, after two 
short paroxysmal attacks developed a long-continued attack 
of auncular flutter During a part of this period there was an 
unusual bigeminv due to variations in the P-R mterv al Oppor- 
tunity was afforded for studying the transition from flutter to 
fibrillation 
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